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Abstract — The effect of corticosteroid on the diabetic pregnant rats and their fetuses was investigated.
Streptozotocin (STZ) was injected into the pregnant rats on the fifth day of pregnancy. Dexamethasone (DXM)
was injected into the pregnant rats on the 17th, 18th, 19th and 20th days of pregnancy. In prenatal rats, the
body weight, an abortion rate, number of fetus, the ratio of lecithin/sphingomyelin (L/S) and the levels of
blood glucose and phosphatidylglycerol (PG) were determined. In the postnatal rats, the body weight, the
levels of blood glucose, fetal number, stillbirth rate, an organ weight and the levels of hepatic glycogen,
protein and triglyceride were determined. The body weight of fetuses was lower in the DXM group and
higher in the STZ group than the those of control group. Blood glucose of fetuses produced hypoglycemia in
the STZ group compared with the control group. A significant increase in the abortion and stillbirth rates was
observed in STZ group. The levels of glycogen, protein apd triglyceride in fetus liver and the weight of
pancreas were significantly increased in the STZ and STZ+DXM groups compared with the control group.
The L/S ratio and the level of PG in the amniotic fluid were significantly decreased in STZ group compared
with the control group, whereas those of the STZ+DXM group were similar to the control group. It has been
observed that corticosteroid administration on the STZ-induced diabetic rats during final stage of pregnancy
can prevent the respiratory depression syndrome of neonatal rats.
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237 glt}(Ballard2} Ballare, 1974).
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e Bi R4 Fz T FAEe] 3y e 7
2A7A #HEY HHEE AT E 9%8E dESE
S, 1984; Z1Fd 5, 1981). °] EAY 2 qAA
(phospholipid)e]™] 7 F34-2 phosphatidylcholine(lecithin)
o7 Al 7)ol o ofo)l AA | Frvit]. & Fof| o]2e

IEFASFTT] e Al ok W AL FE
ez oA FeiEvhs ARl qlZkate] ksl lecithin
(L)7} sphingomyelin(S)2] ¥] o] ehxle] o A& AT E
o47] 9 FAALZ Bol o]4E 1 9lrh(Boutwell# Goldman,
1979; Capsi %, 1976). A4k 14lelld L/S vl 44l 712k
WA FAo] glo WAl 35FAANA = ALY ZFE nn
vtelulekrl 2 o] FHE lecithing] ko] HJE] Frlale]
L/S 8|7} 2.0& AHE 3| ¥ ch(Whitfield &, 1973; Gluck3}
Klulvich, 1973). =&t ok W A3k EAlsls Ax|"al
phosphatidyl glycerol(PG)2 ZHZA 29 =8 A4
olmn® ¥ AEEE ¢7] A LS 87}t 20042}
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% PG7} Zofsle] qloml EFFAFFEY 1¥e) Yot
. gl (Cruz 5, 1976; Dahlenburg %, 1977; Donald %,

dutd o2 oy A9 ekl LS H|= o] ulet
A 2w 26l AT Aok 8 Hgo] AQ¥z
FEFASIFTl A7lE Ae=2 ¢4#AH th(Bourbon,
1982; Beaulieu®} Clavert, 1985).

ZHeE2] izt AR PS4 al, ok A
B 2 52 59 oy <l o3t JadE #HA
o, 22l A% dake) DelA BalEE 34
&, ¥, #A R 2 e % st 3e T o
2 2o 4 @42 T3tk (Hopgood Z, 1981; Joste}
Picon, 1970). 53] vt Alghe] Al 717k = =
dexamethasone(DXM)2- F-ofsl= elfzx}le] =2 tfjAlel] <3
;]% Fo] lecithin®] A4S F7MAZ 224 #He] Y55
Z218kc} 1 g} (Klepac, 1982; Milkovic &, 1973). =3}
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Aol AL 4 Y MBEe AT ol B3
7} Aol FEEKZO] ol ) T2 Ao T ela] A
o Foi w s v} G Aoz Az

E Ao A= QdAaldr 33 strcptozotocm(STZ)_.i
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$TZ, citric acid ¥ bovine serum albumin Sigma chem-
ical Co.9] A|FE A1&sl9x, DXM2 F3lek&o] dex-
amethasone sodium phosphate(] LAl Y8 AR2-314ic).
Anthrone, KOH, copper sulfate, NaKCH,0, - 4H,0 =
NaOH 5] Aoke A% 57 Aok AHgaieit.

717]+& Electrode pH meter(HANNA instruments 8520),

UV/visible spectrophotometer(Hewlett Packard 8452A Diode-
Array), centrifuge(phi international ALC 4218), shaking wat-
er bath(Masuda M-305), micropipetie(Gilson Co.), dispenser
(Wieteg Co.), vortex(Velp Scientica), hot plate & stirrer
(Whatman Co.Y5 Al-&s}eict.

HESE

A= 200 g We]e] Sprague-Dawley ] A4t =713 oF
2 8 A 25 20427, AW 5 60+5%04 B}
TRARAPDE ST 1292 134 4847
o} 250 g Wel7t =9t g ol ol AA GAle] @A o

7)ol A od2- e A& A el Al-g-shsdct.

etelet $71 23 1ofe]
2 Al AlldE Aakdd

L‘—]—(Scheme 1).
UALSUA S ¢ STZE Aedslel Yk FUARE
/\] A)

8 STZZ# STZ+DXMIT& 4

& STZS A} A4 e 0.01 M citrate buffer(pH 4.5)e] 50
mg/2 ml F5 2 £35]A]A 2ml/kg BW g2ko 2 ma]dwl

o) FALste). Fakat 2| 24417 & A7 melg Aell4] A
Haly "}t 2272 "Fohs Z3sle] 300 mg/dl o]4k]]

EEBg o] 408 Ao R A7)t}
DXM =04

DXMT-3} STZ+DXMe] |zl 14l 173 18 #)
= doll, AlgolEe 4l 192} 20 =& el 22t

DXM2 14 13, &
gt

A 104 7 10 yg/g BWS E7}F4)3)

Mating rat

I I 1 ]

I Control | L DXM ' | stz | | srzpM
/7 ——
Sduys of gestanon Sdays of gestabion
[
C-pre ]C—Dosr.

maline i STZ

D—pre-l |D—post !S—prel S—post. lS.D—pre S.D-post

17, 18 days of gestanon,  DXM mi.

19, 70 days of gestahon.  DXM ing

[prena:al group . cesarian section at 19 days of gestation

postnatal group :  vaginal delivery at 21—22 days of gestation

Scheme 1. The procedure of cxperiment. DXM: dexameth-
asone, STZ: streplozotocin, C-pre: control-prenatal group, C-
post: control-postnatal group, D-pre: dexamethasone-prenatal
group, D-post: dexamethasone-postnalal group, S-pre: STZ-
prenatal group, S-post: STZ-postnatal group, S.D-pre: STZ+
DXM-prenatal group, 5.D-post: STZ+DXM-postnatal group.
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QrZAl

Bl 1997 2 7o el AQGENE A gste] oF
+5 AABT Fedl QAL AR AE 99
AHE kFE 70T WEAA T} high preform-
ance thin layer chromatography(HPTLC)H 2.2 A]ss}sic).
oF == TLC plateel] ®7H(H 7H%°-‘3., chloroform'methanol'
acelic acid: water—62 25:8:4)A171 % 27-dichlrorofluorc-
scein® 2 Al A7l & DensitometerE ©]-23}e] 1/S B]E
Z2)35 7. PGY —:‘ZH &3l sledt}(Amadeo 5, 1987).

H=al al Sck =X

Aol AFe 94 1UAYE 59 DALE S3E 5
A

A2k N X

o 2t frile2 A ’&E}iit}.
MAMO}Ro| A

S o Mo 5H

v A5 A 19ARE EAYAA 59 R
.ﬁ_wﬂ?'g]_oaﬂ o ZJ] Z)

Ak obAle eialTat e w2 ZAslgic). AlAo}
9 AZF Yore A FodA) = o ymon =
A gt

AMOt 5= & ARAE

Aol o} A 42 grelsted Al4beg ARtE

Aol =7| A ”“’éi

4 F 2 A Hegel 2 Aol 7 HA " A
+g Al FAE A ]‘ﬁﬂr

29| glycogen BH2f 5

Glycogen<- A& 0.2 g& 1 mle] KOH(30%) 21 100
Tell A 20-7F 7]—0‘_—:’_1‘5]—)\& oh FAE A AR AFA AL v

-
T ARES HA BER =] 1

ml 3 & A= an-
throne 0.2 mlE 93 10004 1027F 7193 F 50
A3 620 nmell A FHE=E SAT] 2E 2T v
a&fed & aka)ed th(Hassid2} Ahraham, 1957).

Zte| CHul Stk =y

7} 0.2 g% 0.02 M phosphate(pH 7) 5 mlel] 23 homo-
genizer® vl AlZ3Th o]F 0.5 mlE #Hslel CuSO, -
5H.0%} NaKCH,0, - 4H,0-84-2 10% NaOH2} 4ie] 3]
2 3le] gEE biuret A 2ka) WhS-A| e} W 22 = bovine
serum albuming- A}£5}93 v} (Gomall -, 1949).

Zio| =M X|at alak X

7t 0.2 g& 5 mle] phosphate buffer(pH 7)¢} &7 homo-

= T

genizer=2 vlaf5led Trnderd o2 Awkslic(Giegel &,

E A9Ese A9A 2 ZFUAE Adsiz, A
o} 7 Z-2 student's t-testZ AME3le] pEke)
5% 1etel W) EAlM o g g-2lAde] gk HA sl ).

U r'-‘——r
o
:]o

2 =

QAo 0[X|= A&k

H=e| w5t

Jalgh B AF wshe dabrs AATEe 94
197 249.6 gollA] Al 199 283.8 go &, DXMT-&
253.8 gol|A] 2902 g2 B R} E71E wel ubd, STZT
£ 2541 gol|A] 250.5 go &, STZ+DXMT< 254.8 gof| 4]
248.5 g2 Bl QJAl Zr)e} ALY 2L pFolAL; okt A
AEE 7 Yebdlloh(Fig. 1).

Alolroll = a2 Al 194 252.7 gollA] 4l
2197 2923 g0 2, DXMT& 250.4 gollA] 3004 go &
FEE 2712 2l W, STZT-& 257.1 goll A 250.6 g
2, STZ+DXMP-L 2561 gollA] 24950 8 5 Al =
718} 2hAas e 7 8-S el ohFig. 2).

Egho| Mst

A4l A ] I wiste galTelA AT 94l 19
A 97.4 mg/dlellA] A 1994 105.8 mg/dl 2, DXMT--
102.4 mg/dlell 4] 104.8 mydlE R4F ke fA8d A,
STZF-2 522.1 mg/dlell 4] 497.0 mg/dlZ, STZ+DXMT-
5453 mg/disl|A] 5473 mg/dlE 94X 717 nEFE /X
shodet.

Al olgol|l A AAT-S 102.5 mg/dlell A 108.4 mg/dI =,
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Fig. 1. The changes of maternal body weight in prenatal
groups. DXM: dexamethasone, STZ: streptozotocin. —@—
Control, - DXM, -——O-— STZ, —— STZ+DXM.
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Fig. 2. Thc changes of maternal body weight in prenatal
groups. DXM: dexamethasone, STZ: streplozotocin. —@—
Control, - DXM, —C=- STZ, —— STZ+DXM.

DXM7-2 104.0 mg/dlell 4] 106.1 mg/dl2 A4 Ed-& f
A3k, STZT-S 484.1 mg/dlol|A] 4763 mg/dlZ, STZ+
DXMi-& 494.4 mg/dlof| 4] 496.8 mg/d1E w8 }-2 4|5}
e3thH(Table 1).
ENXtOll OIxl= P&t

AE 2 e

ko] AFE Ao eixbe] 3.36 g3 AlAete] 7.19
gell ¥]3 DXMTT} STZ+DXMT-o| 4= 2%o] 2kz} 7ha
skl al, STZ7 A= 2+ 3.96 g7 737 goe =24 {24l
= F71HE wERYCH(Table 1D).

ezl Fepe AT )2} 89.4 mg/dizh Al o} 70.7
mg/dl¥} ¥ w5}e] DXM-ell A Zh2} 87.6 mg/dla} 74.0 mg/
dizx) #abeldvl. STZFoA] 22} 54.4 mg/dl=} 57.9 mg/
die]si i, STZ+DXM-ellA+= 747t 52.2 mg/dist 53.6 mg/
diz A a2l "rdol] vief freldsls AEE-S vehl
©}(Table III).

ENX} =0 FARE W AjAS

Bt 2 & Z4b 29 Al Al 1994 Al
&hod AT, DXMT, STZF 2 STZ+DXMTell4] z+zt
68, 57, 30 & 31=t2]9] fAHE divh. 2 F 4ute], sute,

Jung et al.

Table IL. The changes of body weight in prenatal and post-
natal groups

Treatment prenatal BW (g) postnatal BW (g)
Control 3.36+0.23 7.19£0.50
DXM 3.31+£0.24 7.09+0.43

STZ 3.96+0.37* 7.37+0.38*

STZ+DXM 3.30+£0.24 6.91+0.58

The values are expressed as mecantS.D. (prenatal n=30-68,
postnatal n=22-49). *Significantly different from control group
at p<0.05. DXM: dexamethasone, STZ: streptozotocin.

Table ITI. The changes of blood glucose in prenatal and post-
natal groups

Treatmeni prenatal blood glucose postnatal blood glucose

(mg/dl) (mgy/dl)

Control 80.4+12.7 70.7£9.8

DXM 87.6+12.8 74.0+£8.7
STZ 54.4+6.8%* 57.9+7.5%
STZ+DXM 52.2+6.3%* 53.645.6%

The values are expressed as meantS.D. (n=10). *Significan-
tly different from control group at p<0.01. **Significantly dif-
ferent from control group at p<0.001. DXM: dexamethasone,
STZ: streptozotocin.

Table IV. Rate of pregnancy, number of fetuses and abortion
rale in prenatal groups

Treatment No. of fetuses Abortion rate (%)
Control 11.3£14 59
DXM 114421 8.8
STZ 7.54+1.9* 23.3%%
STZ+DXM 7.8+1.0* 19.4%+#

The values are expressed as mean=+S.D. (n=8). *Significantly
different from control group at P<0.05. **Significantly differ-
ent from control group at P<0.01. DXM: dexamethasone, STZ:
streptozotocin.

7ute] g 6ule] 7} fabEle] fARS 27 5.9%, 8.8%, 23.3
% = 19.4%%THTable IV).

Al ool 7+ o2 RE A4 o R dL Aol
AT, DXME, STZE % STZ+DXMT-ol| 4] 242} 46, 49,
22 % 29vte|gdch. o % 2@be], 1vte], 8ule] 2 8mie]rt
ARAbsl o] AMARES 43%, 2.1%. 364% D 27.6%Fck

Table 1. The changes of maternal blood glucose in prenatal and postnatal groups

Initial blood glucose (mg/dl)

Final blood glucose (mg/dl)

Treatment prenatal postnatal prenatal postnatal
Control 97.4+16.9 102.54+13.4 105.8+11.9 108.4+ 9.6
DXM 102.4+11.5 104.0£13.9 104.8£11.0 106.11% 8.8
STZ 522.1+56.5* 484.14+58.9% 497.0+18.6* 477.31+63.6%
STZ+DXM 545.34+41.8* 494 4+ 67.0* 547.34+43.2* 496.8+52.4*

The values are expressed as mean=S.D. (n=4-6). *Significantly different from control group at P<0.01. DXM: dexamethasone, STZ:

streptozotocin.
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Table V. Rate of pregnancy, number of fetuses and stillbirth
rate in postnatal groups

Table VIIL. The changes of liver glycogen, protein and trj-
glyceride levels in postnatal groups

Treatment No. of fetuses Stillbirth rate (%)
Control 11.5+2.1 4.3
DXM 98+1.8 21
STZ 5.5+£1.3* 36.4%*
STZ+DXM 5.8+2.6* 27.6%*

The values are expressed as mean+S.D. (n=8). *Significantly
different from control group at P<0.05. **Significantly differ-
ent from control group at P<0.01. DXM: dexamethasone, STZ:
streptozotocin.

(Table V).

Q0| 1/S H[Q} PG E=XYf &2l

1A 1995 = @ iel ek ) L/S H]_‘;_:— A AEe] 2.02
224 R Ak 43] 2,00 717480 0] DXME-E 2.122 -§-2]4d9]
= Z7LE, STZFES 153082 o)Agle 7&3&—3— viebch

w3l oF4 ) PG STZT-oll A vt vlekad B B E FojA]
Tl B4 e L F ZaE LS vt
DXM %ol 2 Aabya Ao e 3202 wslgs Mo
Z9)t}(Table VI).

Z712| 2|0 o|xl= Het

24 % 2949l STZTZ STZ+DXM F& AHAMT
DXMTol| wjsf 4l/gote] A 2 A FAZ FoiA
AE E7HE Bolm, 7ke FAE fejAddde gAE
T}(Tablc VII).

2] glycogen, Ehl 3l ZMX|dtof OIRl= &t

24 & 2907 ¢l Ao}l 7k 2 9] glycogen, Thle] g

Table VI. L/S ratio and PG in amniotic fluid of prenatal groups

Treatment L/S ratio PG (positive %)
Control 2.02+£0.08 80
DXM 2.12+0.26* 100
STZ 1.531+0.05%* 75
STZ+DXM 1.80+0.08* 100

The values are expressed as mean=S5.D. (n=4~6). *Significan-
ily different from control group at P<0.05. **Significantly dif-
ferent from control group at P<0.01. L/S ratio: lecithin/sphin-
gomyelin ratio, PG: phosphatidylglycerol. DXM: dexametha-
sone, STZ: streptozotocin.

Table VII. The changes of organ weight in postnatal groups

Treatment Liver Pancreas Kidney
© (@) @
Control 0.312+0.031 0.028+0.002 0.086+0.004

DXM 0.325+0.035 0.0281£0.002 0.084+0.005
STZ 0.268+0.013* 0.033£0.002* 0.104--0.011*
STZ+DXM  0.265+0.013* 0.033+0.003* 0.103+0.008*

The values are cxpressed as mean+S.D. (n=22-49). *Signifi
cantly different from control group at P<0.001. DXM: dex-
amethasone, STZ: sireplozotocin.

Treatment Glycogen Protein TG
(ug/e) (mg/g) (ug/e)
Control ~ 1317.0+ 29.8 57.6£89  3935.9+719.4
DXM 1780.0+ 86.4 59.0+£3.9  4035.7+154.4

STZ 2324.3+137.1%* 73.54+2.0*% 4728418911
STZ+DXM 2437.2% 47.3** 76.8+4.9*% 4959.0--172.5

The values are mean=+ S.D. (n=10). *Significantly different from
control group at P<0.05. **Significantly different from control
group at P<0.01. DXM: dexamethasone, STZ: streptozotocin.

2he ATl uls) STZF7} STZ+DXM Tl 249l
£ 2712 wolw, SN gake AT ld Fk)
ol o1} 8-8]al ¢l i]-o]-_‘;__:- Hol|#] gdgkcl(Table VIII).
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K

L1

]_c:

3

A9 52 ES o] daje Felsty 2]
& o) o154 Wl Azol Al A} ¥2A
Arle] 9l= AAL ¥y RAHA ZTERo| o A
ARG 74T ol ols} A7 Amse] g
(Liggins, 1969). 34192 T2 2o o) UL A S
ANA 0% A8 AEL FAA7]3(Usher Z, 1971
Hallman 5, 1975) 9141 Fub7)of] 4l 5.2 88 5o
sl oo T8 ZAgA B4l lecithin FAJo] F7hs o]
IERASEFS CutE ¢ gloky 2 v o(Polishuk
=, 1973; Hallman -5, 1974).

B AgelA STZL R Fadg EA7| DXME F

oI g-g W ezl fAET Aatge] AaE Hlow Hop

DXM¢] &F3-4 oAif 5348 9153 5 ok DXM2 ©|
Ak A AsAA 4 9lern ol #F insulin-like
growth factor 18] %%¢2] 74 (Moiser 5, 1987)2} 4k}
i o] §14 7k (Klepac, 1982; Klepac, 1983)ol] 23k 2o
2 x2elct

2 24 LS w7t s ekt DXM Foi2 A
Ao 3By AL 2 FUT A ¥ el 5
%7} Z7}=e] glucocorticoide}e] ZE=ah8 ¢ 2 Jecithino]
ZHaE etz Al D)9 DXM Fof 2 oA F71at Zle
2 ¥ojzle}

Ao e o 4% AEE A A8 34
5 L/S ¥l7} 2.0 o)k W) EFRHEFT] A9 gloke
X 3 (Farrel¥} Hamosh, 1978; King, 1974)<l] &]3l DXM
2ol 2 L/S 1]9} PGY positive %ol A AT} 22 58

Hel B Alge] Ad= DXM Fof7} 438 ol=3
Zolct, g1 PG & TuFA Aol 5~10%E A
o 9)2m(King, 1982) F &84 9] 22 A% 21 7]
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A e sheh. Zehel oha PGSl AR DT B4
o] ZUhsle] LS ¥I7} 20 o422 H&Ho] Y 7ol
£ PG7} Aoi=e] qlodl SERAZTTY A
vt 74 3815 ¢le}(Cunningham %, 1978; Smith &, 1975)

) 2—]&1—2-10] :5:]_7[;]2] 7:1 C’1)1\l‘q'l- 2] 1701;;“ EH;]_ =
A o o] Fxo] g5 E71st7] Aakete] 24 A
F51e] o] 2| 4l 168 Al 4l BA o DXM2E Fo
™ &2 ol wishe] o] ko] oF 10w A2 F7tet
Z1(Tyes} Burton, 1980; Hubbel £, 1965)2 2 ¥ 75 %}
o) B AYe] Axls ARt DXMTA] 158 A

= Z71shsle). DXMo] 2t 54 U] 9] 244 st
A 8e AAAAS AT s Sl DXMe]
glycogen synthetase 4 glycogen syntase phosphatase2] &
A& S7HN717] wEL R oelx glow w3t Aakaql
olle] @r]e) efz}e] #E glucocorticoid EE 7} £715ke
2 b 24 ] 2o Fake] F43] Zrlsla Aol £t
H glucocorticoidel] 2%k #19] TAEo] B 5}Eo%]7] o
¢l Zle2 d#R]z girh(Vanstapel 5, 1980; Klepac,
1985). =z} SR ko) k= FAd e A3
DXMe] &4l 3kl Zleg A7t=7 9lch.

o]¢} zto] whpw] 2|9 4o DXM-E& Foldhg o] 8
A Esh TR s LAsk ] 512 & 3

= o 9%, & AAet AEFFASTTTE diiksly] 914

orr

w2 2 A o] Foiqk DXMo) il m 3 el daEe]
e z}7} A3 At A oamm W32 RG] gk F7)
Hel A7 Fr| 24 77} B Ao}

ZAre] ZE

rL

B ATE 1997495 B o Apef ek efshed A g
TN A A=A Al ATu]e] A 4le] 23
3-7-1] %] gl ZFAle=v] )

ge
o

9 A0E o

- (1984). WA o] Ayl Fawo] ezt
gk oA, dA e

2t , #HQlE, o|f-E. (1981). Dexamethasoneo] ¥4
o4 A359) vike Sl B Aeis 2 ey
. AL i=FA] 14, 252-265.
Amadeo, J. T. and Law Rence, A. K. (1987). Method in clin-
ical chemistry. The C. V. Mosby Company. pp 473-486.
Ballard, P. L. and Ballare, R. A. (1974). Cytloplasmic receptor
for glucocorticoids in lung of the human fetus and neonates.
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