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Hormonal Imprinting of Unicellular Animals and
Multicellular Animals

ZHANG Qing-Ling LIU Ming- Hua
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Abstract : Hormonal imprinting is a physiological phenomenon and a ool for selecting the molecules that participate in
signal recognition processes at both the unicellular and multicellular level. As receptor memory is inherited through
many cell generations, the process may have evolutionary significance. In the mean time, it benefits the maintenance
of species. In addition, it is alse part of the temporarily open system with lifelong consequences, Without imprinting,
there is no complete receptor maturation and the immature receptors are nol able to bind hormones in suitable guanti-
ties. The presence of artificial molecules in the perinatal critical period {e.g. as a result of medical treatment or en-
vironmental pollution) can cause faulty ( pathological) imprinting. Many experiments have demonstrated the increasing
importance of faulty imprinting. Surely, there is some difference between the hormonal imprinting processes of unicel-
lular and multicellular animals.

Key words: Hormonal imprinting; Receptor; Recognition; Unicellular animals; Multicellular animals

BN (imprinting) G ERZIfEH, RIE ST E R BB
WA AT ERBE MM RIS Ry Y
FRTHES. TERENREX ENBRESLS®E
EP3# ( genetic imprinting, genomic imprinting B gametic im-
priniing) R AR, BEMELEAHEAT — A
HE L 2R EYEERERR(CERSE) A R WL ®
EREFNASE ., —RMIEFAVNENRH T FUER
R—h R Rk H AR R E BB FH R imprinting #
A", BFFEE, &K & 0 IR E A 5 R 1

R DNA 89 B4 H XK. 8 E % (hormonal im-
printing) A BN ER  UREHNDESHHBREL
R EMARERXUTHEDANAHS . HHR
ERYRHEFRTHES. RENTE—MEHH
S URERSSESHRMLABSTHIAR. ¥k,

W—EEMNE WHRH. L0 ITHARE; R H: BER
R,
YA B 89 2001-09-05, f& B H # :2002-03-10



- 96 - sh¥¥ & & Chinese Journal of Zoology

2002 37(5)

HEDLERFIRELBELENRIE. FAREHR
Sh R IO B0 B FE A L 2 40 B 3 4 6 R D i A
FAEA B =38 Z [ R ED L ML WO K B 45— Ex 5k

1 540 g sh ¥ 80 3K B0 & HAE

1.1 HENZFIRERER HHRPAHREMN
ERE ABAXEMTHADYWEENKESE W
ARGSHSRZ M SWASNYHL" . YBESE
ERBNZEETRMHENR AN ETHRESNER
HHARR S XM IBERER KT LRD,
B R RictZ B R, MAXHIDIZERES T
Haff. BRHAEN WEELNRESTHRES W
H B A Rt AR [R) F 5 — - B R A i 4D
Pl A E R, 3 R H L E AR R K
Mo B EEDFOA R FHRAGEE
1.2 HESEENRESNHE
1.2.1 BRMREHHMBERE R RES FHIES *
FEFENHEAHNE -HEEEMNEERS. &
B K A R R A e Ry R R,
BEAEN. BETUENES HETRAEFHE
. EEYESTFESAFSRAERRATXHNES B
AP R E T MR R A0 A R Nk R
MMEHERSE. TLESEMHEE ST FRAER
HEMEHEES AR FE. X ESRE
X FTHESE. LTS KRR 2 k1
WMEZENNG.
1.2.2 PHREAYHMEERNIAN SHMAPEE
FERRMIR R E AR, I A SEIE R R R E
ALK LEERA D AREEMTFAEE., —ENE
EMEAABRMESATOUFILENRDELSE
SV TR -2 4 M B 4 O o TR M R R o K
BRI T, PO R G XS F IR RS T,
MRBERMERTHERNESS T, —TEUTE
HEHGHERRERET AR BSEFREN,
FRBZERHGIET 4 RYAE. RS EREIBNE
Ao REHAREETHIMERN THAPME L —%
HEEMNTFOFERABRESE ;B4 AHER
BEFLEFSEELN. LHEMIWESGR . EFEM
AREUTHIAS DR ENEFESESISTY. B
L RHRRe AR R R K & cAMP.GMP. HEE &,
W R LAE R _mENLH O R TR E R
1.2.3 BEMEEZTEBERME LS RS EE
LIRTEE B R BT AU R T R4S
EROIMEEMTEL TAESTHARENEA

AT, BMEEEE—-FRmMRERRTS, %%
MgFGEEHE, S F—-TRHRANAEELTE—
et ELEMMRECREREEN LW REYREE
Bk E SR MEF P FEANREREMD
fole — T BRYIRA YLAERETE 1077 mol/L R BE TR B —
EM A FHARETEH L 068 k8 57 5% ) 5L I
Ak ey, B AFEFEIMEBREHHE
AN T, A0 A 0P 10 X RE R TREN
By, HAH BENFEMBR R BWESEDHRBE TN
E.

MoBEMF L EMFEMHTERBERER SH#EAN
DI AR RS, B T E A M A
FHEAEH. EHEES, BEERLEET T
HIRFIMH BT FREAFHEEE. FZRANLEEE
b mEER . FHORS ., FHRABHMRE
EMERSEFRTLHRAPEEN>»FEREAR
A, W R E AN R T

2 MR EMEDERAEA

2.1 ERMTIHHENTEMELENG TEXHEKIY
BB FERRERS THFEMIRY, F50 TN
HEELLEUEYT. BAEYWENIERSRYEKH
REMBES A TZRHBRTER, R AENMEHR—
EEEREKFEFREREN. BREFERQ SR
HERVAEAREER . EEZRWATRLEERE
TRHBEERE. ETKEENRT/LEER,HE
BEANZHEDE SN EN WS RED
HREERT . THEEIELBAN B XD T EFEa iy
gah. TUE . BARENEREHE R BHFE
FEAEBMZERTENERBNEERESN. B
B EERENTREMFE MEENEENR
E-THEMNER X HENNEE . R TH
WEEIE AR, A T X -6 3L B T A AT ORE 4
T BedE g A 4k F o kBT,

2.2 HRAFERARMEHARR SHAMNTEHZENE
O B TEFE@I RTEERELEMUTESR
B4 T 5 B4R EDE ( fanlty imprinting) B9 5% 22 I
it ( pathological imprinting) , iX 2 Z KM F S HEN
AHELTARRE., TEXUTHEN I TARREK
BEFR—#EXENER LTRSS R E. LG
EATHITIFWEHDAT RS LY. IEAREENE
WEHAENEEERE. SN TRIPGRER
TR S RGEATRT S8 XBTRX
M TR RN ERENERE SRS,



2002 37(5)

FWELE  Chinese Journal of Zoology - 97 -

REBWETN'Y, AEFHARE ERTETOR
W IRERMBEOEEEIMET R, xR
BN 95 R T LA B A B ¥ | IR B e T BA 2 R F5 B
PERER, RTINS MR, HEA g
Wil AR B AL 32 R AT MK T, 1 HiE R AL Wik
FREEFEZTREEONREY , XEHFHERY
ML THRIER ZHEMER MAXH THRERRER
FENE — R A] R SRR A . A T ED 5 R AR B A ML
HERATTHER HEY - SHEEREN, DERME
HBEMERUABER TRARMN. EEHELT. &
REEFAEMZENENS MR2EEZEOKE,
EEFEMARGEERIEN, MEREENA#
FE™MTEERBEDE,

3 ZUHESIYIS BN Sl W R ek L
il 9 BX 1]

31 RANBGARE EHEOHEEE SIS
FERGMEFRIN. FRANNY ARER
TR ARAEMNAT A RN TR RS, TS
W AR ERREXMEA, Bt k£
BWBEALT - XAMANBENTE S, Y8, 8
A BT R P Y, A A S 0 A 40 B b R B A
BRMUBLURSHEARA A BRSO ES T2 0
MXAR%E. ATRINADNMEARFBE PR E, L9
R EAEMBEEATY., MAESHMMEH
WOBERENBEAZ S (ZFROWER K. £4
By UL A T 4T AT A B s 4 40 I 3 U WY R R
M EANE. BRERREM SRS WIS
Y1, HGES H R BRMEH T HEEGRKFHG
R EFmMMBREEZRER,

3.2 FHMTRE WHIBEEHATEEMNEL, LHly
HEREZE MEARDDHNEEARZSEIHARA
R RRAHZHBTEE MM EER, WA
AT A RRET ., RN S 2R MK GE
WY B 2 S BOHL AR R B RO AR, PN 3 Ik R ED
HailE - SEARLEMFELNEL, BHXET&E
MHRAE KSR, HIEY . 100 mg 3E 5
PR HTMERL T 25 Tamoxifen 3 i 4E 24 /)it L P9 B9 3
ERETEMN K, 85 2 0050 8 F i E R
MRS, T 100 mg & A H K EZ Mifeprisione 3
4 24 A LAP 905 38 B BURE T B S — T B
S AF B P R 2 AR R A E M R R
B, EREERENSEISMEY, A4 aE,
AR AERTREEZREF RN HRETRES

BIHRED BRI,

EERR BT AN RENEET —#
R TR OR B 3 T W BR 25 R SR @
REGETHAEZMESEL HERKRNERLEHHR
LMEAEE, RER T AR TELSE— 55
o

2 £ x W

[ 1] Barow D P. Gametic imprinting in Mammals, Science, 1995,
27¢:1 610~ 1 613,

[ 2] Csaba G, Kovacs P. Localization of beta-endorphin in tetrahy-
mena by confocal micrescopy. Cell Biol fnt, 1999,23(10);
695 ~ 702,

[ 3] Csaba G, Karabelyos C. The effect of a single nenatal treament
{hormonal imprinting} with the antihormones, tamoxifen and
mifepristone on the sexual behavior of adult rats. Pharmacel
Rea , 2001,43{6):531 ~ 534.

[ 4] Csaba G. Evolutionary significance of the hormone recognition
capacily in unicetlular organisms. Development of hormone re-
ceptors, In: Csaba G, Miller W E G eds. Signaling Mecha-
nisms in Protozoa and Invertebrates. Berlin: Springer, 1996.1
~ 28,

[ 5] Christopher G K, Sundermann C H. Effect of long-term insulin
exposure on insulin binding in Tetrahymena pyriformis. Tissue
Cell . 1995b,27: 585 ~ 589.

[ 6] Ceaba G. Hormonal imprinting: its rele during the evolution
and development of hormones and receptors. Cell Biology In-
sernational , 2000, 24(7}: 407 ~ 414.

[ 7] KOHIDAI L, Soos P, Csaba G. Effects of dipeptides contain-
ing the amino acid, proline on the chemotaxis of Tetrahymena
pyriformis. Evolutionary coneclusions on the formation of her-
mone receptors and hormones. Cell Biol International, 1997,
21:341 ~ 345,

[8] Chrstopher G K, Sundermann, C H. Isolation and partial
characterization of the insulin binding site of Tetrahymena pyri-
formis. Biochem Biophys Res Com, 1995a, 212:515 ~ 523.

[ 9] Chrstensen S T, Leick, V, Rasmussen L er af . Signaling in
unicellular eukaryotes. frt Tew Cyiof ,1998,177: 181 ~ 253.

[10] Csaba G, Kavacs P. Localization of 3-endorphin in Tetrahy-
mena by confecal microscopy. Induction of the prolonged pro-
duction of the hormone by hormonal imprinting. Cell Biol In-
ternational , 1999a,23: 695 ~ 702,

[11] Csaba G, Phylogeny and ontogeny of hormone receptors: origin
and development of hormone receptors. frt Rew Cyiol, 1994,
155:1 ~ 48.

[12] Hines M, Surrounded by estrogens? Considerations for neu-
robehavioral development in human beings. In: Colbom T,



98 - HWFELE

Chinese Journal of Zoology

2002 37(5)

[13]

[14]

Clement C eds. Chemically Tnduced Alierations in Sexual and

Wildlife/ Human Connection .

Princeton: Princeton Press, 1992.261 ~ 281.

Functional Development: the

Csaba G, Inczefi-Gonda A. Fetal digoxin treatment enhances
the binding eapacity of thymic glucocarticoid receptors in adult
femal rats. Gen Pharmac, 1998b,31:647 ~ 649.

Karabélyos C S, Csaba . Effect of fetal digoxin exposure
(impriting ) en the sexual behavior of adult rats. Gen Phar-
mac, 1998, 31:367 ~ 369.

15}

[16]

Ekbo A, Hsieh C C, Lipworth L et al. Intrauterine environ-
ment and breast cancer risk in women: a population-based
study. J Natl Cancer Inst, 1997,8%:71 ~ 76.

Csaba G, Inczefi-Gonda, A. Effect of neonatal treatment with
mifepristone ar tamoxifen on the binding capacity of the thymic
glucocorticoid or uterine estragen receptor of adult rats: data on
the mechanism of hormonal imprinting. Life Sci, 2000, 67
(20): 2531 ~23537.



