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Pathogenesis of insufficient adrenocortical response in premature sheep fetus
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We made a plan to clarify the effect of intrauterine inflammation on the
cortisol secretion and its circulatory response in premature lamb because the fetal endocrine
potential to adapt the postnatal environment might have been already deteriorated by the
inflammatory stress before birth. In this study, we separated sheep fetuses into two groups: control

group (n=6) and inflammation group (n=6), and we could store the plasma samples for 31 times of the
corticotrophin releasing hormone (CRH) test. In consequence, we could measured the concentrations
of ACTH, cortisol, cortisone, Aldosterone and Dehydroepiandrosterone sulfate (DHEA-S) by the method
of steroid profiling analysis using the LC-MS/MS. In the inflammation group than the control,
production of cortisol was promoted durin? the CRH test. These findings suggest the intrauterine
inflammation stress might induce the development of transitional zones where 3[ -hydroxysteroid
dehydrogenase is expressed.

CRH



80%
3B-

cortisol
1-2
cortisol
120 ( 32 )
(1
32
cortisol
( 9.0 mL)
90-100 ( 24-27
) cortisol

(2014 -219, 2015 -209, 2016
-235),2014 9 2017 3
@
Suffolk
91-95 ( 147
24-25 )
@
48 (n=12)
2 ( ; n=6)
2 5
( “) 50 ng/
4 1
(E. coli 055:B5) 2-20 mg
©)
7 ( 98-102 )
(8 Fr)
(
0.15 m? 40 % 220 pm;
)
(
>180 )

E2



39 (70
L) 140 bpm,
5-8 mm Hg, 60/40 (47) mm Hg Hb 11

g/dl Ht 35%

( 100
ml/kg/ ) pH 7.40, PaCO, 40
torr, PaO, 30 torr, glucose 20 mg/dl, lactate <20
mg/dl

glucose 20 g/kg/ 1.0 g/kg/
1.0 g/kg/ 150 mi/kg/
24
4 cortisol
CRH
3 7 )
36 3 CRH
CRH
1.5
ng/kg (=1.5 pg/kg: )
, 15, 30, 60, 120
ACTH, cortisol, cortisone, Aldosterone,
Dehydroepiandrosterone sulfate (DHEA-S)
2
ACTH

(IRMA ACTH Kit; Beckman Coulter, CA, USA)

(LC-MS/MS; Triple Quad 5500; SCIEX,
Massachusetts, USA)
72
3B-
/ 2
ACTH
ACTH

(ACTH-II IRMA kit, Mitsubishi Petrochemical,
Tokyo, Japan)
ACTH
(IRMA ACTH Kit;
Beckman Coulter, CA, USA) 28

(LC-MS/MS; Triple Quad 5500;
SCIEX, Massachusetts, USA) 17

28

(1) CRH

/ /

CRH ACTH
cortisol  cortisone, Aldosterone
DHEA-S (n=6)
(n=6) 1
1.
(n=6) (n=6)
1.09 +0.1 1.06 0.1
(kg)
/ 2/4 3/3
/ 6/0 3/3
CRH 99.5 +0.5 99.8 0.7
CRH 1.5 +0.2 1.3 +0.2
(ng/kg)
—+

—O— SRR —e— KIERE

220
210

200 5 =
€ 190
2 180
170
160
150

0 15 30 45 60 75 90 105 120

RBRE (92)

—O—JEREE —e— RERF

0 15 30 45 60 75 90 105 120

HEBEFE (92)

2.CRH 120
60 120
«C )

3 CRH 120 (A,

C) (B, D) ACTH, cortisol,

cortisone, Aldosterone, DHEA-S



cortisol

—&— ACTH =3 Cortisol Cortisone
3B-
250 20
200 16
-
E
~ -
20 £
o S~
= 2 | @ 36 CRH
2
1 6 3
0 15 30 45 60 75 90 105 120 4
A LRI () CRH
—@— ACTH === Cortisol Cortisone
28

= 1
S~ —
& &£
T B
= c
2 —e— ACTH —— Cortisol --&-~- Cortisone

—O—DHEA-S —#— Aldosterone E
10 0.05 ;.‘3
—d C
8 0.04 <
g —o—2 5
3 6 003 &
@ * * * 5
< 4 & 002 g
= al S
2 0.01 =
° 0 15 30 45 60 75 90 105 1200.00 4 36 CRH
Cc . ACTH, cortisol, cortisone
BRI (9)
( , 103, n=1)
—O—DHEA-S —#— Aldosterone
10 0.05 1 .
it > . cortisol
28 0 £ cortisone
D 6 - L 003 § 3B-
« = S
g 4 * 002 g
T 2 :
3, /\r,”_‘ 001 2 cortisone
0 0.00
0 15 30 45 60 75 90 105 120
D B (5) ©)
3.CRH 120 (A, C) 72
(B, D) ACTH, cortisol,
cortisone, Aldosterone, DHEA-S 3B-
ACTH, cortisol CRH 2
15 120
ACTH, cortisol
cortisone @)
26-27

118-
cortisol  cortisone

Aldosterone CRH 15

DHEA-S CRH

CRH

ng/mL



3
1. Miura Y, Matsuda T, Usuda H, Watanabe S,
Kitanishi R, Saito M, Hanita T, Kobayashi Y.
A parallelized, pumpless artificial placenta
system significantly prolonged survival time
in a preterm lamb model. Artif Organs 2016:
40; E61-8. doi: 10.1111/a0r.12656.

2. Hanita T, Matsuda T, Saito M, Kitanishi R,
Cho K, Harding R, Kobayashi Y. Potential
role of prenatal inflammation in the
impairment of lung development following
mechanical ventilation of preterm lambs.
Reprod Sci 2016: 24 (3); 478-87. doi:
10.1177/ 1933719116660846.

3. Miura Y, Saito M, Usuda H, Woodward E,
Rittenschober-Bshm J, Kannan PS, Musk GC,
Matsuda T, Newnham JP, Kemp MW.
Ex-Vivo Uterine Environment (EVE)
Therapy Induced Limited Fetal Inflammation
in a Premature Lamb Model. PLoS One 2015,
10: e0140701. doi: 10.1371/
journal.pone.0140701.

4

1. Watanabe S, Matsuda T, Usuda H, Kitanishi R,

Saito M, Hanita T, Kobayashi Y. The
redistribution of cardiac output by vasopressin
infusion in the premature fetal sheep. 43rd
Annual Meeting of the Fetal and Neonatal
Physiological Society 2016 (Cambridge, UK);
Sep 17-20, 2016.

2 Hanita T, Matsuda T, Usuda H, Kitanishi R,
Saito M, Watanabe S, Kobayashi Y. Magnetic
resonance imaging is useful for detecting acute
phase of cerebral white matter injury in
preterm ovine foetus. 43rd Annual Meeting of
the Fetal and Neonatal Physiological Society
2016 (Cambridge, UK); Sep 17-20, 2016.

3. Hanita T, Matsuda T, Miura Y, Usuda H,

Watanabe T, Kitanishi R, Saito M, Kobayashi Y.

A parallelized, pumpless artificial placenta
system significantly prolonged survival time in
preterm ovine fetus. 42nd Annual Meeting of
the Fetal and Neonatal Physiological Society
2015 (Vancouver, Canada); Aug 9-12, 2015.

4. Saito M, Matsuda T, Usuda H, Watanabe S,
Kitanishi R, Hanita T, Yaegashi N. The
reaction of fetal cortisol against intra-uterine
inflammation and fetal circulatory insufficiency
in fetal sheep. Society for Reproductive
Investigation 62nd Annual Scientific Meeting
(San Francisco, CA, USA); March 25-28,
2015.

(@)
(@)

http://www.ped.med.tohoku.ac.jp/newborn/line
up/uwa.html

(1)
KITANISHI, RYUTA

20436116

MATSUDA, TADASHI
50361100
SAITO, MASATOSHI
00451584
HANITA, TAKUSHI

30400360



