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Studies on Iron Metabolism and Iron Defficiericy Anemia in Pregnant Women
—Thcorctical Discussion on the Relation between Serum Irdn Lebel and Iron

Dose to be Administrate, and Clinical Result after Iron Therapy—

Michio KURABAYASHI

Department of Obstetrics and-Gynecology, School of Medicine, Juntendo Unwemty, Tokyo
(Director : Prof. Hiroshi Furuya)

BWE RS OKRBCIT A MmiE transferrin (Tr) DR EME LT, EROSRSHAMDBKIHEEES
JUBHERSHNC X A BERCR T s REBOKEYED DA, BRER LEREREYTVROBRYEL.
1) RS v bIT *Fe EHBE ST colloid gi¥syk chondroitinsulfate iron (CSA-Fe) %@#E7 5% &L DE
BTRBFCBI Licy. EREROET L & bR BARLR X ) bRFCHAIh BRI Y, T0%
HHF~BITT 58k L CSA-Fe bkt | 7- Rk g sk L. : ‘
2) JERESKRZ, EFRESEcRTAer, Ty b Tr 3uFhd 7 RFE BRSO, R4E
Bi~ o SROMARBICEN RS, e b, Ty P OFEHRZH DL EREEH Tr Thth OficiiZzs s>
.

3 %ﬂﬁkzaﬁm&¥ﬂ®7/rTr%v;kﬁﬁﬂ&xmwne?b& FED Tr 2 HBREA~D
“Fe HEEERCIZEN 2D,

4) BREBRCE W TIRESR ZHA M TRGFRAR (Y) 11, mﬁeﬂeﬁ&%ﬂ%& (X) :#BL, Y=-0.526X
H45.7TH Y, FEIREEIIBR S AN T LAEBENS b, Y=—0.742X+39.8CHote.

5 JEIESERZHA M 35\ C Dose (mg) =(A/—0.526X+45.7) x 100, #EARHIERIY/K T A m}aux
T Dose (mg) =(A/—0.742X439.8) x 100K HE > CSA-Fe #EERES L, AROEBEBELHER
2L, A= 3®(E¥a?5mé$§ﬁyd>—%ﬁw@@éﬁ;(%mjx@mﬁi(&)fﬁé.

Synopsis Animal and clinical studies were performed in order to establish a criterion for diagnosis of
iron-defficiency anemia and a standard dose of the intravenous iron treatment, based on propertles of serum
transferrin (Tr) in ironmetabolism during gestation. And the following results were obtained.

'1) %Fe-labelled large molecular colloid iron-solution (CSA-Fe) was injected in pregnant rats: the iron’
transferring. to. the fetuses originated from the mothers’ serum iron isolated from CSA-Fe.

2) There was no difference of iron supplying abilities of Ir,across to maternal and fetal tissues of rat, in
anemia in the latter stage of gestation (A) and in non-pregnant lron-defﬁmency anemia (B), although there
was significant difference in nature of Tr between rat and woman.

3) Trofratin A and in B: There was no difference in *Fe-uptake into the rat retlculocytes from Tr
between the two statuses. :

4) In the clinical study, iron utlhsatlon rate was. correlated with serum iron saturation rate both in A
and B.

5) CSA-Fe was clinically given for A and B accordmg to the orlgmal formulas, and utility of the
formulas were confirmed.

Key words: Pregnancy-Iron deficiencysTransferrin.Serim iron saturation rate (SISR).Chondroitin
sulfate iron (CSA-Fe) '
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z&ﬁ%oﬁmﬁizm PRZECHRLTWBZ L
, TERFP O MESOET, HekiEEsE (TIBC)
(Diébn, MiEgkEaFNER (SISR) KT, FRIMEKA

protporphyrin DIEHN'®, BEENFREL OB,
M ferritin T2V /e & T HID BRI T 5
FUORERCIVELAEIRT WS, ROTHRE
IEROBIM DT X OB, SFlxEET5
HNRH LD TETND. 22T, BIGEEZD

FIF 23N L\~ 5 JERR 1 k] 0 85 - BSR4y

COWTIHFRRBORE X ) ED LT3,
PSRRI D\ T DY) e B B SR T X
T, SHIMERE L IEEETHEL D
KgE pool NEETAHATHS. ELBELEOE

WEH LSRN0 RRBCBITT 22, e

BEHID B DYEA A VIEEERAEL Lz Y, BEx
BRECBITT 20 Er BB THS. o TEE
1Lz ORIEY FeH T 5 A EEER L LT *Fe
EBGH LoD, Ty r OFREHCET 5%
DRLIEEEME B X UkPI%& pool ~D *Fe DRLS
KPIE Uiz, RITIEPRIREC BIn$ % M trans-
ferrin (Tr) B3R ZICBHET 5 S On, EIRICH
BB OLOrERANLARL, Ty
M & POV TIHESR R 2R LR O Tr %
BORMERE TR U TIEIR S » P CBEL, 4P3%

IR~ D PFe ORFRENBF OB E B L .

EBHIT v MIFERR Zhy & (RN O B A
fifEs, 7 » FfBRERE incubate LIFRERD

“Fe EBRERAHE L. KRCHEKRER LT

IR PHOBIRE S B\ T, IEIREF OBTRE
DIFE L LT liEgkgamER (SISR) & & b »1F,
T EHRMERASBEFHRE OB BET L, iR
B BT A IER MR OB IR EEDEREY E

W, ZHFEBCERIGH LTFOAEDM R

CRMET .
iﬁﬁ:ﬁ

LicDTEC

. EPEER
1) EERE)Y : 200g Hlj{ﬁﬂ) wister %OgFH7
» b3 X U8 250g B DI H O B 5 H ichEIR14
HEH, 17HE, 208 BOIFES v @ ABxER
Lic., SEBRIIZRES L T2t

 BER#E2%T7 5

2) (EREEH : FR LA IER nKNE PFe =
T colloid g%y chondroitinsulfate iron
(C8A - Fe) TH5. ZhixBlFoARBR T
% “Fe CTEEIL, $OEFE dmg/ml, R
% Spci/ml B LS DTHS. Tr OMFIC
B $Fe {%. New England Nuclear Corp. T#l
BHIhicb DT, *Fe TEFH I iz FeCl, 230.5
HED HCl BB LTHS. ZOBEREILIT
AREKCHERL, $EL LT6.8pg/ml, HythER
L LT 40pci/ml w3@E L, %\ T hk Carro-
way'® OFHICHE LT Fe NHSO, HKTHBR
L, — B B X0 HibhesE & L&~ 10
pg/ml 3 X O 2pci/ml Db 0 (BFEA), fbhix
£« Spg/ml 3 X 000.5¢ci/ml DD (B B)
LUk 280 Fe Blih itk LERICH 7.
3D EBHE: (1) FWOTy PEOVWTE
Bk X b *Fe 135 CSA-Fe 1ml/250g %4 L

T LERCHE L, £ L OICEK, B
fhifids X ORMARZERIR Lz, £REHZhTh

 FFE L7c#8, well-type gamma scintillation coun-

ter C radioactivity #JHIZE L, FhFhDPIE(E
X b A :1F % absorption rate (AR), BafF
Z T % diffarential absorption . rate (DAR)“)%
FE L.

@ FEHKRZ I L, l&i&&?ﬂﬂ? v b, b
PIRESRZEE (X FEHE), ¢ MERK
HlomEx b, Fofo Tr i F ik L
“Fe % (A) TR LIOBIERITHAD S »
MREHEL, AV, R, SRR,
R (BT IR L. BHAm Rk
LIECTHE Lic. BFBHIFE Lcic well-
type gammer scintillation counter % i\ T rad-
joactivity # JIE L@& AR 'C7r L. &L
MiFLH 52 U %@Tﬁ@fﬂ@cﬁ*‘“ﬁ% (UIBC)

BELIRDR B2 AL, it —EEBO
®Fe K (A) LEFL,  4°CD% & T304
W Ui, ERORIC LM LA o g

R, (RS b —TEB T ) OB GRS 1ml

BT, 7o b{KE 250g ot LRSS X O
BEEIY Sug B XU lpci THA.
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(8) *Fe ¥k (B) TIFEL 1FIRET » 1L
Hx L LA ik TAaML, BOBDOZOD
3ml K —EH D FIREK £10% glucose Z R
A 2mg/ml L 7cBBRC Nz, 37°CHH LT in-
cubate L7z. Incubation BRIGHEIERFANCE %D
BANE Iml %Eh, TR K TAEIL0.9%
NaCl #gg10ml ww Ak, 1,300rpm 1@ C 1 AR5

835

strip HCh D, RO REM[L D SISR 2

Hlte., ¥AERSIOHD ERRID Lk
BEOKRMBMAZFIFAR L SISR, TIBC kXU
SI DBIE B L. SoBERI ERTH L
TiRECHES (1974 BREE L Emc s 8
FlORKER 5B, BESEX R (HREEY
W Ui, JEERes LT BoRicfey,

D UK IR S e EEZHRRL, h B Ry RTRGELH L.
% well-type gamma scintillation counter CHIE EERRL K
L, MiEHo *Fe BIFRERDI. TR I. EpEsRhr

%, FEES » b XY EA 2~3ml 55 ARREM
T\, T OBRERER 3B ~45 % IO EY
new methylene blue Fu@EEM I X hRER L, =
D& ifE 1,300cpm 42 T2025 & O LIS % 40 B
L reticulo-rich blood & U7z% D% FH\ Hx.

I. HBRER

1) ®5 :19764E 1 A2 H19778 120w, JEXK
BWRZEERAR R SR g R Z WA M & 7R3 iE R
8461, ¥ X UFEIEMmE6H (ECTEHE) ZXIR
L7z,

2) itk ¢ EEERICIRE D AT CSA-Fe %X
BEHRE L, BEIRO MK B2 R L. v
-HlEE X, MmeskEE (Hb) 1% cyanmethemo-
globin s, [miE#(E (SI) (% bathophenanthrolin
%, TIBC X Ramsay IERB X011 52474 Y
b — F#5LD Resomat Fe “TIBC” |z X % resin

1) CSA-Fe Bk, FRITHR X OETREAHS »
b I O PFe 13\ Fhd T1/223%21F450 C 3
FRIBCIREELY R L, £ ORIIR A CHFOIM
B LT & . BB 24RFRIC 70 B & KA
D ¥Fe PHEIMLTL 52, ZORIIEE, FIFE
14HH, 17AH, 200 BCES Licb O0IECH
ERR R, RF~OBITCOVWTRS L, 1F
RI4BED T » IS LABA T “Fe D4
FADBITIZ6 B E Tizl A LRSIV,
ZOBAE ML, L L OBE, BHE
4HH, TbbERIBELLHUKTHE (R
21HB) X, BFNOBITAE D TEHERKR
o, JEIRITH B3 X OHEIR20H BICTES LT3
BT ¥Fe DRRF~OBITIL 3REH#B E TIa L
A XS, DS L. ALK & BT
O AR X LTH % &, ERI4A B M

%1 TFetomaternal distribution of 5%Fe after injecting CSA-5Fe (rat)

Time after injcctién . 45 min 3hr 6 hr 12 hr 24 hr 2 day 4 day 7 day
41.2 1.0 | 2.6 4.6 |11.0 15.1 29.0 31.2
Non pregnancy , +6.3 | +0.4 1.7 +1.9 +3.2 +3.2 +4.1 4.7
Maternal | 52.1 2.1 2.2 3.1 4.3 10.1 22.8 28.7
Lt day | DloO 4.0 |  *1.6 £1.5 +1.2 *1.5 +2.8 *3.6 *3.5
" Ferms 1 0:002 | 0.003 0.015 0.16 0.18 0.21 2.1 11.3
: +0.0008| +0.001| +0.007| *0.08| +0.04| +0.05| +0.5 t2.1
Maternal | 46.5 | 1.6 1.8 1.8 | 2.9 7.0 | 23.1
Day of R ¥s5.1 +1.1 +0.3 +0.4 +1.0 +1.8 +4.1 _
pregnanicy " s | 019 1.0 1.9 3.4 4.1 5.5 13.8
+0.10| +0.3 +0.5 +1.3 +0.8 +1.3 +2.7
Maternal | 40.7 0.8 1.9 )
blood +3, *o. +1.
20h day | P 3.8 0.5 _ B 1.0 B _ _
P s 1020 | 1.2 6.5
+0.11| 0.3 *1.2

[notes) Value = CPM of material x 100

%) (mean=+SD)
(AR) CPM of injected CSA-Fe °
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# 2 Absorption rate of 5°Fe after injecting *9Fe saturated serum of woman or rat, into pregnant rat (AR, %)

Time after injection "1 hour 6 hour 18 hour
L Woman Rat Woman Rat Woman Rat
Injected serum
A B A B A B A B A B A B
Fetus 3.7 3.4 2.4 1.9 11.0 10.6 6.2 6.0 14.5 | 14.7 7.2 7.1
' +0.4| *0.6| *0.3| £0.7|{ *1.0| *0.7| *1.2| *1.1] *0.6] *£1.0| +0.9| *1.3
Placenta 12.5 11.9 6.6 7.3 | 3.2 3.2 1.5 1.6 6.1 6.0 3.1 3.0
*+1.6| *0.6| *1.7| *1.2y +0.8| *0.4| £0.3| *0.4| £0.3| £0.3| *0.5| *0.6
Maternal red — _ — _ _ _ _ _ 145 140 | 49 | 42
blood cell *0.7| *0.8| *0.4| :*0.8
. — - — _ _ _ _ 0.9 1.1 0.5 0.6
Maternal serum ' +0.2| £0.2| +0.3| 0.2
Maternal bome _ _ _ _ _ _ _ - 1.7 1.8 1.0-. | 1.1
marrow *+0.4| *0.5| +0.3| *0.4

(notes] A : 59Fe saturated serum in pregrnancy

B : 5%Fe saturated serum in non pregnancy

X 1 Differential absorption rate of **Fe in fetal
rat after injecting CSA-*°Fe '

g, |
e A : 14th day of pregnancy ‘ time of injection
% B 17th day of pregnancy
; C ! 20th day of pregnancy
.'g
Q
-
o
& 1r
S -
s
-
c
[
5 |
h=4
° )
0 A 1 A il 'l -
14 15 16 17 18 19 20 21

day of pregnancy

CPM of material/g
CPM of injected CSA+*Fe/maternal weight (g)

(notes) DAR =

PR XD XD EETH o, [ERITH B
TUE RIS 36/ & A & TR RHA M X
DIEMETH Y, [EPR20H B T RARRERD B0
7= E1).

F BT BAL(EEY H o AR, 0% h DAR
b b e, FRI4E BT 3REMENLER A
c BER L, EIRI7TH B T 3B b 120 iz
BB ERL, TOoBRIKEBC EAVERTHD
72 (®1).

—77, RFB IOFKF~D ¥Fe OBITILIE
EAERD LRI DT,

2) BEHEgECRM L e b IEES R A
BEIME L ¢ MEERRmMEY Zh ZThERS »

(mean=+S.D.)

FEBEL, FORORBFTD *Fe © AR %R
5, F2RT IO, IRRETCRI~4
%D ¥Fe DBBRF~BITTHONRLN, 6
TI0~12%, 18E:MIBICIZ14~16%DBITHR S
iz, FREERER I OEESERZS S » POk
SERFIMIE 2 WA Lok, 1 EERCil.5~
2.5%, 6FRIRII35.5~7.5%, 18I
6 ~8.5% D *Fe HMRBF~BITT 2008 Rbh
. ThbbIiERS » Mg TS
y FERIIe FOMEREHT S L, FhFhe
FETy M EOCEIIBFAOBTICHENR
bR, e bESy POWTRIZEWTY, £
DIEME IS L RSB IIE ORI 35 W TRRF~ DO BAT
CHENBR b hichol,

Fafg D AR IR\ TiE, TEFESRZE e LR
Rohsn, 20 AR 1B LEOER L.
CIREWTH Ty b e bMEORICHEENR
bileh, FRLZhOIEFEME ¥ 7 X EPR M O
Rl iXfER L D hishofe. V

F 7o, ISRFREIAICERER L RHMARIMER, MmiEs
JOBHIERSWThe b Ty POIMFORIKE
O AR DRV R LRI, ThEhoOIEERs X
OYERIMFEC B\ TR R S h g o,

3 Ty FROWT, BURHESREIE & R
By incubate LSBT X B MG OMERIL
HM2wmt X5 BE s mEdo radioacti-
vity 2584 Lz, MBS L TCRELTV- 58
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g 2 Incubation of *°Fe saturated serum and B 4 Serum iron saturation rate and utilization
reticulocyte Do ‘ rate of iron in RBC
% . N pregnancy
1001
o
* 6op
' Y =—0.742X+39.82
L : G ngn pregnar:t rats sl .. r= 0.75
A : o-=- pregnant rats

utilization rate

disappearance rate of %Fe in serum

-]
[ ]
o
L)

0[ | | | ' | ,. . | '. . o . o ‘ ‘
5 15 30 5., ERIRAOHKOBTAZED b, FIERIC
time of incubation *Eiﬁbiﬁ;?)hﬁ:ﬁ‘of:.

X 3 Serum iron saturation rate and utilization . FRER ES S
" rate of iron in RBC k K 3 1 XIEFESE R Z A B E T BT 5 EERT O
N e——— SISR &, YAtk RIMBRPIREFI A ORI 2R
v ‘:—oc‘::zexusn ‘ L3 OT, MEIX YoEE=cHEE L.
o | ' ¥ B 413 IEIRAR LI © BERZ WA LR O
.. | SISR &, FRIMBRASFIAEOBIRY TR Licd D
T, WED 1 BOBEBRRCHEBE L. '
wic z OBRIC s 5 BiREREAVC, B
# D SISR 2 BRIMERAZEFIARIRD b5 H
ST T~ H b, LR AL X ORI 5 MR gE O
o ’ : BB SEYEETHARYHRE L (E3).
o . . . Wic# 3 OB OARLHME L LT CSA-Fe %3k
SISR SER S JOEROBRZHAMBE RS L, <
| . DARDOZ YA BHME L. FORENS5 1
DR LEFMBFEO L IFIERS IRy bl AT L5 CBRNCEBCAHTH OB 5B
BCHET S L3, 5/ TII8E~0BY, 155  FHER, HREEDCELZOHE LAY EL
% CIE55~70%, 45704 Tixd5~60% & Tr inb —BE L.

utilization rate

#£3 BEABHOBERFBOHEX

MEREOHMC LB ke

Amg (EER(E) =3.4x[(BELTrmERE @/d)—HHEETO
(55 5 (g/d)) x £ MR (d)

B mg (BEIRIEAI = e o
” _ 34X ERULMERE @/d)x S m¥EE @)
HOA K = B 8 % B (mg)
x = MEHIFE (%)
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.[X 5. Correlation between calculated and clinical iron dosage under various SISR

(Injected dose of CSA Fe to reach target Hb. Oblique line is calculated dése.)
Closed circul is clinicaly effective dose.

non pregnancy w= 55kg pregnancy W= 55kg

target Hb 12g/dt target Hb 11g/dt

2000 ~ 2000(
o 1500 1500}
0
[]
©
o 98 .
% oo - -..\\10001-
< e
(92} O\ .
O .

500 500}

o g PO R} PR S | [ e
7 8 9107 8 9 107 8 9 10

| I | 4 Ll J
7 8 9 107 8 9 107 8 9 10

pre-treatment Hb (g/dt)

£ B

IR A BT B R MICILRE * DERY B 5 23,

bhbha g s % BT & OB /28

BHRRZICL5AMTHS. hbORMICH L
THE A7OVE,  FEIREF O SANE O B RAY S
DR LTHkemMa T 2HILETHL L
LTC\W5%, 22 TEEL, FRHFOBLHERR X
O miic T AORRM I PFIRGEL RET
NS, EBERES L OBRERYTOEORE L
BBy L.

o BRECET 5 BERIUIBREC T fer-

ritin, ZOMOPIEAER L BE L TL ORI
»5 BEFRS Shan®™® CEEE, JHRok
Bz oFREgEN e, L TGN ET
BB ORME OB ShTWwisw» LR
BESREhT, FBHCEEIhD T2
Wil D, ERCITIREICIE, BERAEBRA D
OBAES & XY, EROBBEEREOHRS X
OEFIORBEFLTE LITEL, Fhiciksx
BEYETLE S SL LBbh5.

— A E S MR T B\ TR E
T, H6wrdhs XociE Tr LEDICHE

K 6 Iron metabolism after injection of parenteral iron

(Placenta) (fetus)
V4 Fe*t transferrin
+4+
/ + + Fe
7 8 ferritin 4 A
/ eticulocyte +++ I EI ]
. +__'b ] / :e liver
2 Fe RBC
1 8 ,I +++ hemosiderin Spleen
i : . 2 ; transferrin-Fe — T
|
H 1
“/ l mobilization I I
() @
) ++/
w O_Fe Y ferritin <« |Hb synthesis
hemosiderin <4 bone marrow)
[ ey
§ |>decompose to glucose > ferritin
= j-Fe——) "hemosiderin O— large molecule compound
M * . carrying iron
—> urine urine bile
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THZERL, ¥ETFOEETOWHCTH, B, &8
ZOMAREE VAT R, Z 2 TEA LEE
BEL Tr LESE L TiESk & 7o b SimE R ok
FHRCTHERAR CFIH Shsdos Ex5
NTw3. SHLRBFENDBITIIRMED Tr Lit
FLTW% $0° ME LR MR A,
apoferritin LA LT, —#Ix % CIFB I A,
—WXEZEBEBLTHRE Tr LEALTWLE
ThT\ws,

B (1970)¥1%, *Fe #Ei#; CSA-Fe ZIEiE~
VALBET D LEDEEOHMTELE LTHED
MEPSRICELD ;A E I b e, radioactivity 13 (i

b—EHK&T 5 L L, BOMmEc radioactivity

DEFNRD LI TL BEIIT ¥Fe 133 T2
AP Tr OB EHZ LCbDEkD, LI
ChAFRMBRAMETESE S U THIA TR TS
BEXHER LT3,
EEOIRET » MR ALWTO B8 T BHE
B AR HHENES 2 RL, #5#2~3
REIEC RLE[E LD, F0BKREC MK
radiovactivity ﬁi_tﬁ. LTC&k. 2% h 0BT
CSA-Fe I3I:5H4 1 ~ 2B TIR & A £ 2BNR
~D A FER, FOBRICERE L8 miEgke e
SEERLTSLEXS. i o *“Fe
O_EFHEIRARL D O L AERTRIREIhT
WSBEDELLTHbhELDEEL LR, IF
IROEIT LIz O ERERA L KB, =0
HIRARMROEEN I MR LD, THH
FANOBITRIEIRKIIE E %< i a ER R S @
5.

F o REMEH “Fe LIAMTFICBIT Lic *Fe ©

BECBRE * Ro L, MM+ o CSA-Fe
P E A EW&T BREEE TIRIAF~D Fe o
BB LA LR DRI D, fEOTIFES
vy FICHES Shic CSA Fe &i%@ii@%fﬂ‘\
BrEBTS L, Bl LRHEDK
WRFPICEE D, FRFCBITT2 ¥Fe 33Tk
EEWN R MEKOTC I OT B0 EEL bR
5. .
EICRRFORTE L SFEINWAT 5B 2 DAR

ZOHT

839

oA D L, FEPRD B DR b RBRF~ DSBS
2% spurt $AEARER LB,

KT, EYRECH S5 FEH 7 TIBC OEMT7cbb
Tr DI, IELEIRRED R ZICH b B
LIFRICAE S I WS OB X 58 & 25
H2T, HENCREZ 5LDLEEIR TV,
KB, ERENE K CZoBFI BT, mef
ENELLETFT LT WL T TIBC 41500ug/dl
RIS EEE R TSR RO 5
5. Primbs (1973)22 13 fEfREE 12 351} % 8 7r
TIBC oo 5Tz bhb0T, =
DZERPBRZOBIETHD & LT 50, EE
DEARC B\ T b #FIBe 54, TIBC 1388 b
ETF L.

Tr 2 5FE76,0000BE T14HF IDOWT 2
ETFD Fe LIEAL, mFhogkoERciEs L
TW5, Tr R2OWTIE %L O BHEEN L IH
TWA2, BoEOR & LTI, Fretcher et al.
(1967)' 3 Tr ik 2 DORKEAR NS b, R
HKEMO,: recepter 1 HFMWE DI\~ A-site } 5]
FPEDFI -~ B-site 2355 EREL, X 51T Awai
et al. (1975)¥73 % 1 > f »% erythroblast-
oriented cellZFFM: %S, filiod 1 DiLstorage-
oriented cell 2oL LT\ 5.

—JifHE (1978)¥1x miE+ & 2 & » isotrans-
ferrin BEELEL, =D 2 ORF R ENGHEDOHEE
CREELTWBD TR\ EE L T W5,

T THIRRFICE LN 5 Tr 23JEMEgkK
ZREEF S Tr o8 & Ao XS REY
RT—DDIFE Lich Ba0 Brk BT 51
B, FBFDIRSESEMEC X 5 ERY T,
TR Z & IR D e PR X VI5 » bd Tr
IR T > + ORME, BFSAMCH U CRgE
POEWBEEY RT ot B ok, TS5, M
RERE 50 b DS SR & @ ‘incubation
EHEWT, SBRRIIEEME S X OMERMmED >
M UBEREREL R L. ChoofERE LY Tr ©
FHRBA~OBERE OB\ T, Ty b,
t FRCIHEESARD bRk, FhEhOIEE
i, IESRRFD Tr ORICIZBSEERIC 2 CHE S

NI | -El ectronic Library Service




Japan Soci ety of Cbstetrics and Gynecol ogy

840 ' TR O G & R ZHR B8 T % B

DO CENFER IR,

JERERRIC 35U~ T SISR 1%, APk D status % 5%
fiTsDERTHSEIRTWEYR, §ETERE
CBEBNTH B ERTHELELERE Lic.
" Carr (1974)'2 138k Z MR IifEfRC 3\~ T, SISR
¥10% LT, 10~20%, 20%LL ko 3 FEi),
B EAF YRS LT Hb FRRAHEHL, £0
R, 105U F Tl EAR EBDTKEL, 10~
20% iR ERER LD, 203 BTz
LAY ERBRE ORI DI E LT 5.

FARMERPIGEFIA R 5 Uik’ & OBRE Rl
BAMmMEE & LTHA ShTwahr2 R mTH0
T, HOBEXLFHOBMEC Lo THZOfE
BRLH, FARCEBEORRNICRT 2RFEES
LUBED b OGOTINERE, I HIBRROE
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