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One of the mandatory stages of introducing new drugs into obstetric practice is preclinical trials, the purpose of whic

h

is to study the effect of drugs on the development of fetuses and placentas. When conducting experimental studies,
the main group of animals receiving the drug is compared with the control group of animals that do not receive drugs.
At the same time, the volume of the test drug itself can significantly change the blood volume (BV) of an experimental

animal, especially a small one, and such administration repeated repeatedly over several days can accumulate this ef-

fect, having an adverse effect on the functional state of the fetus. A model of chronic placental insufficiency create

d

on the 18" day of pregnancy in female rabbits by ligating 1/3 of the preplacental vessels in one uterine horn was
used to study the effect on the development of the brain and placenta of normally developed and retarded fetuses of
multiple daily (19-28 days of pregnancy) infusions of saline solution to females in a volume of 6% of the animal’s BV

and comparable to the volume of medications used in the treatment of placental insufficiency in clinical practice (mai
group of rabbits). It was found that repeated daily administration of saline solution to a female rabbit in the second ha

n
Lf

of pregnancy, which is about 6% of the BV, causes a violation of the functional state of her normally developed and, to
an even greater extent, retarded fetuses. This is manifested by a 1.4-fold reduced survival rate of fetuses in the intact
horn of the uterus and a more pronounced violation of brain metabolism in fetuses of the intact and experimental horns

compared to those of the control group of females.

Keywords: rabbit female; fetus; placental insufficiency; blood volume.

AL R AE A R LRI AR BB S R i) LB 43 At AR ek FEE [10] .«
he SR AR ) L2 SR A e, 1 IRIGRAEIA B T2 B T30, J6) Lk

SEEHA MBI IR R il RN, RSB AR G5

o

@ [Neguarp. 2020.T. 11. Buin. 6 / Pediatrician (St. Petersburg). 2020;11(6) elSSN 2587-6252



38

JE 218 C / ORIGINAL PAPERS

JE TR & 2 7= B 2 FF W v i
) o HL AR A A Ol N X 5 R A i
I IR AR AR RCRE S iR LN, fE
I AI L H /e AR A 5 B AR
6 B D R R AS 1 32 EER I A2l
WG BAs, Hgh BRI THG L7 /2
IS ANE RN, DT H AR GE gR 11
B BEAERKERE. 181G ) LB E Een]
A B FF RRE A& KR B =24, Rlbes
Il e 2 R BE AN [E] 1) L e B A 4 R STt
KORE 4] KEFWIIGLAE R &R AL
DSBS RS, 38 70 24 8 Bl gt R B
Hisk 2],

RUE I R B AE A IE IR L) BE ARG
259 B &, (H e T =Rl
S 25T EI A TR . B 2551k —A
o 1) P B B I PR AT S, L H i 2 it
TN G ) LRIIG 5 K B WIS . AT
BRI TURE, I B2 SE VR R N B
YA B AN 52 BE) VR R IV B IR A4 T L
%, BT, il ZEY NI EA G
] DLRRE MO B, LR NEI)
FIPEER L (BCO) &, ISR ZEAE RN
FEE IR, A LLRTEIE MR . BRI
I REAR RBE A FIRZ L, I8 N TE N
A& AR LT 2 Bl G B AR ) — Lk
SN, BB I R N [FI,

BILIITIREARES, RERRIEUL IR A IR
IEEAN AN, Sk AR BE 1.
FR AL B () e v e B IEAT
Bt 7, o 35 B R AH By, N0 AN AR R
1B FEIE IS EAE N

XTI FT I H B2 W78 2 Ui A
M KBS TR IR REA 421
29 AR 4 A IR £ B AT H R
A N R 20, B S (iR JLAAR ) LAE
NERERE.

RS

LR RZAAE21I A EHIE3500 -
3800 gy MM A %+ (Oryctola-
guscuniculus) FHEATH . X LYK A
FGUP PLZH «Rappolovo» (F1) 5 k&l Hh
XD . Fr e sh 62 R E i, WARKEE
52 B8 Y 69 2 BR 55 P F GBN Ul 7 ) Bl
LR TR FEATD. 0. Ot tar TEAREIR
o — R A E] Ak Ta)BE A 7 M A 1
M o PREL 28— RN e A L S
G N

N T i IR A A, IR AERE G
JLRBMILEIR, Fra s M2 26
18K, XM TN M) R 2 FE 4R,
O AE TC B 25 AT A 20Tk THT B8 RR I ik
17 7RI K aiv R LI 7 2 B B R
e, EAASTFE AT RIGILEG SR
St —A GEEERD R NG, 755
— PR — ML g H A1 /31

AEL A, 485 IR I, 309 MR I
ST K B S, KPR IR AR AR 2K
F T

¥ 75 5 iR AL, T
T — R e B I BE AL 3 A 7 v (AR
Bl gt e /M) - BT A 3P 6
20T 9 5. P85, fEFHExcel BRI 2L
«RANDBETWEEN» ¥4 Z4 1) BF B 4 N
2 . S5 FLHE R M B 2 U IR 45 W1
F—HAME (n=9) RFFEFE. TURM
HI9REHFE28 K (10KR) I I14Hs)
Yy (n=12) , {E[F]— KA [F— B 8] 5
14.0 m1f0.9% SALENIE W, FHH T
HEME S T HIBCCHI6 % o KT Ab T 4R 2%
e AL BT ER AKVE AN

MR EE29KR, (£ 28 NIET
FRJ A 1% 2% BN T KRR I T 5 X B0 ) S it

@ [Neamarp. 2020.T. 11. Bein. 6 / Pediatrician (St. Petersburg). 2020;11(6)

ISSN 2079-7850



JFE 3 / ORIGINAL PAPERS

39

LRI, IRJE VAR AR IR 22 IR
JLs FREJAIAGIL, JFHREYIAPEL (IR
JUIHRANAG LD AT AT T

W e T R 2H ARG F P B i K
-, RPTEALTIE M (0AN) , B3RS
1t (FRO) AN B H Ik I S Pl (GP
W IR LI 2, BT T ORI A
P Fifg — AL 8 Ik 6 X BB [A] 1 %Y (BB—-KK)D
I 28 R S M 0 B AL I . S A SR B
Thermoscientific (Finland) [l
ARG, fEHBEN T HTICALcyon 300
CZE E B A8 4> B JE4T AR S rp B
& & H 52 . AT i FEFRO ) 5
FE, AE A T2 R D6k . FROSE
H,0, 15 3 AL 22 K OGAE VR AL, 1B AE
Emilitle—-11054b52 k& i (2 WD
. ST PR AL B A A TR &R g 1R
&, AMEH TR ILAR S K P RabiE
AEFNETE (TAAD RN E , 3K Jg M ) A6 77y
RGP EYIFROM BE 1 (2] A0 18
JLEH AR Z1%, BElR Eh 2% ik (pH 7.4) Fl
1.01 mM FeSO #ERHI R GEH, 1l
RGN E I L A TAN 1Z i FE 4G T
2%6H,0, 15 - B I d KUk B B, #F
i F) T A8 77 R 5 Bl 2R 1) ) SR AR AR
o, FUME R AL AT I & I 52 BG4
AR ) LI 2 2R AR HP ) g 325 14 R R 2 A AL
T RIS EMEAFET, BFEA IR RS
I H KR RE 77 B 4 ARl mg 85 i
B4 80 IR A BEH AR mmo 1 58 755 [4]
- fF SR EDiaSys (E[E)D FICK-MV FSill
ARG, EEHBIAEMA T Aleyon 300
(Abbott, SEE) 5 ik 20 21 5500 4
HBB-KK A& 14 8 FHHCanAg NSE ETATR
Fr) d (it L) 380 3oF I O 92 72 00 He iR J LA
ZH 2R i 2 0 S e 0 AL T S B AT
5E Bl g, BT B e N IR AR A
2 G AR (NSE) [3, 6],

GeitEdEA R E FHStatistica v. 10.0.
G AMESE (SRS H + 55 R-F
Wik ) Rox, RGO T U Me

(hf#O e X . B HE
Kolmogorov—-SmirnovAlLillieforsts
00 SRAG B A8 3 AT I RRAE o A FH A2 AET
Ko 58, AARAE AW 1 coxonks & Xt ixX L8 AH
RFEASBEAT UL Jh L AREAS B BE AR
Mann-Whitney Ufs5 347

TERB BE IR B AT SEME K CRY
WA 2= F D $l NS T3 /095%
HIHER (p<<0.05) , IXHIN N BB
2ETIE TR R

W9 TAE R PE20104FE4H12H S
61-FZ 5 B FVE R« i il |, « SRS =
EEAERN»39>°, BN RFEAHI I, s
FefEd T AR R T I, FFANHL 7 8 2
= EFSBST «NITAGiR D.O. Otta,
LR YEAT FH S 56 sh A 3 AT B 5T TAEY

R¥5 European Convention
for the Protection of Verte-
bral Animals Used for Experimen—
tal and Other Scientific Purpos-—
es (1996) 185y | SLI8 S WG IT A6 B
JEWITLL] . A FETT R 2 7, AR 3R o
I el 7 I R A AR AR R AR AR
FSBSI«NITAGiR D.O. Otta».

' 20104E4 12 H 5561 5 R FR i — ¢ T« 24 Fhifi iE»
TR FR i3 o

PR W T AR S A4 R R ERB20104E8H 23 H A
708n"5 «J< T HE v S 56 = HEAE TG » .

*20094F 12 H2H Ne544 st 5 B HH AW & fl it &
Jay a4, A1k W B HS I SR AR HEGOST R53434-2009
CELIT SR IG5 A YE A JE ] » .

TR FRAA VLT, VA NAE S AR o R
A EAT19734E6 6 H 551045-73 5 kv .

* 20144FE1 HAH64 2 ML

@ [Neguarp. 2020.T. 11. Buin. 6 / Pediatrician (St. Petersburg). 2020;11(6)

elSSN 2587-6252



40

JE 218 C / ORIGINAL PAPERS

ZR508
IR R TH:% (TT4H) A2

(TZHD A= PR EL 7K 2o 58 BE AN S 538 16
LA S — HEW S Ie 5 M+
BILMFAERL SR FE AP LT
LA FAK29. 3% (p<0.05) , fE5 —H
s, AT TR SR AR AT R,
PRI LSRN, 55 4 ot 5 51 f b
GG JLEE B B 28— dH L g 1. 4F%
(p<0.01) b, T2 —H Lt R 2%
B )LAF s . P Lot s i AR A7 s G L
I ELAB VA 22 5 o

A s NG L, g4
JEFAT I 1/ 3 SR BT EEA 4=
FIFE: eAlvE A T 8% R )LE11.8%

(p<0.05) , V& EATTHI NG 240 K i 1)
RSN (R2) . 55 H At
LI e E AT AR L, R g 4
I B % 5.

B3 78 7 3RAEAE X fE 2 A 3 2]
PR 2 1 R 56 B RN S B i ) L ) I 2H 2 rh
W B AU R ) A 2 4

%1/ Table 1
SN ARGV EAE IR GEAP) MG MBI D (SEIRE) ISR A BRI LIS 2
Survival rate of fetuses that developed under normal (intact) and reduced (experimental) placental circulation in
group | and Il rabbit females

R/
Number of live fetuses
HEE / E# n=100 / WA R, n=24 /
Groups of animals intact experimental
HI8K / 2R/ HI8K / $2OKR /
Day 18 Day 29 Day 18 Day 29
120 / Group I 39 34 19 11*
II%H / Group II 61 39%* 23 16

*H e B SLARLL, p<0.05; **BRAHTAALL, 4Hip<0.05.

* p<0.05 for the comparison with the intact fetuses; ** p < 0.01 given in comparison with intact fetuses of group I.

%2 / Table 2
AT TR SE BRI SE B0 T B A PG 2L, G LARAG ) LA ) 2 &

Placental, fetal and fetal brain weight in intact and experimental uterine horn in group | and Il rabbit females

I / Group I I1I2H. / Group II
fk#E / Weight SERL) / {ESEEGH / SER / YESEEGH /
intact experimental intact experimental
" 45.20+1.35 39.89+1.77* 41.26+1.60 36.414+2.31
AL, i/ Fetuses, g (n=14) (n=11) (n=16) (n=15)
Lo 5.96+0.28 5.2140.29 5.4340.22 4.8540.28
Hllt, 5/ Placenta, g (n-14) (n-11) (n-16) (n-15)
« . 1.1340.02 1.07£0.02 1.07£0.03 1.0340.03
fid, 5/ Brain, g (n=14) (n=11) (n=16) (n=15)

*BLSEREAR TLAH L, p<0.05.

ERE. n—HR7EL

* p<0.05 given in comparison with intact fetuses.
Note. n — number of rabbit fetuses.
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%3/ Table 3

Indicators of free radical oxidation in the brain tissue of intact and experimental fetuses of female groups | and Il

AL IH / Group 1 II%H / Group II
. SreIRbe SEREL) / YESZIRH  / SEEN) / PESEIR A /
Biochemical parameters . . . .
1ntact experimental 1ntact experimental
EAY, mg/ml / 4.1840.11 4.3840.12 4.4040.12 4.4140.12
Protein, mg/ml (n=14) (n=10) (n=15) (n=14)
N VIR ;
Toffﬁiﬁﬁ%aﬁlacﬁlﬁ / 0.3840.01 0.41+0.03 0.4540.03** 0.4540.03
\ ¥ (n=13) (n=11) (n=16) (n=15)
rel. units
= ﬂ.k\ Ly — Vo,
EEE%%‘T‘%’ *Bﬁ% M/.%%ggg / 23.10+1.60 20.8940.50 27.03+1.66 29.38+1.52%*
Free radical xidation, B - B —
. . (n=14) (n=9) (n=15) (n=14)
rel. units/protein mg
UV H R E A IBEE , nMGSH
(BN &)/ Glutathione 2.4540.59 4.8141.07* 1.5340.28 1.1640. 23**
peroxidase activity, mcg MGSH (n=14) (n=11) (n=15) (n=14)
min/protein mg
AR B OBBE T AYE M, U/mgiEE / 7.4140.41 7.5740.27 7.6+0.20 6.484-0. 28%**
BB-KK activity, U/protein mg (n=14) (n=11) (n=16) (n=15)
IR S8, o/ 2R &0l / 2.10+0.11 2.0640.10 2.0940.11 2.0640.11
Fnolasecontent, mcg/protein mg (n=14) (n=11) (n=15) (n=16)

*HL e B SLAREL, p<0.05; **BRAHTAALL, 4Hip<0.05.
R n—R5AL

* p <0.05 for the comparison with the intact fetuses; ** p <0.05 for the comparison with the I group.

Note. n — number of fetuses.
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