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ABSTRACT Objective: To study the effects of low molecular weight heparin on inflammatory response, liver function and expres-
sion of Bcl-2 and Bax proteins in preeclampsia rats. Methods: A total of 90 pregnant rats were randomly divided into normal pregnant
group, preeclampsia group and treatment group, with 30 rats in each group. The rats in the preeclampsia group and the treatment group
were subcutaneously injected with l-nitroarginine methyl ester [200 mg/ (kg -d)] on the 13th day of gestation, and the rat model of
preeclampsia was established. The normal pregnancy group was injected with the same dose of normal saline. The treatment group was
treated with subcutaneous injection of low molecular weight heparin[ 40 pwL/(kg-d)], and the rats in the preeclampsia group and normal
pregnancy group were given the same dose of normal saline injections. Blood pressure, 24 h proteinuria, liver function index levels,
serum inflammatory factor levels, and Bcl-2 and Bax protein expression levels in the placental tissues of the three groups were compared.
Results: The blood pressure level of the preeclampsia group and the treatment group on the 15th day of pregnancy and the 21st day of
pregnancy was significantly higher than that of the normal pregnancy group, and the 24 h proteinuria on the 21st day of pregnancy was
higher than that of the normal pregnancy group. The blood pressure and 24 h proteinuria of the treatment group on the 21st day of preg-
nancy were lower than those of the preeclampsia group (all P<<0.05). On the 21st day of gestation, alanine aminotransferase (ALT),
aminotransferase (AST), interleukin-2 (IL-2), interleukin-6 (IL-6) and ~-interferon (IFN-v) in the preeclampsia group and the treatment
group were significantly higher than those in the normal pregnancy group, and those in the treatment group were lower than those in the
preeclampsia group (all P<0.05). The expression level of Bcl-2 protein in the placental tissues of the preeclampsia group and the treat-
ment group were significantly lower than that of the normal pregnancy group, and the expression level of Bax protein was significantly

higher than that of the normal pregnancy group. The expression level of Bcl-2 protein in the treatment group was significantly higher than
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that of the preeclampsia group, and the expression level of Bax protein was significantly lower than that of the preeclampsia group (all

P<0.05). Conclusion: Low molecular weight heparin has a significant effect on blood pressure control in preeclampsia rats, and it is bene-

ficial to improve liver function. The main mechanism may be related to inducing Th1/Th2 balance to develop towards Th2, and regulat-

ing Bcl-2 /Bax balance.
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Table 1 Comparison of blood pressure and 24 h proteinuria in the three groups(xt s)

n Blood pressure( mmHg) 24 h albuminuria( mg/24 h)
Groups 15dof 21 d of pregnancy 15d of 21 d of pregnancy
Progestation pregnancy Progestation Progestation pregnancy Progestation
Normal pregnancy group 30 117.19% 8.41 121.05+ 8.01 121.14% 9.24 4.06+ 0.78 5.39+ 1.04 6.15%+ 1.18
Preeclampsia group 30 116.92+ 8.74 157.39+ 7.24° 160.83+ 6.92% 4.08+ 0.82 544+ 1.05 14.20+ 2.01*
Treatment group 30 116.02+ 9.15 156.29+ 6.23*  140.28+ 6.82%* 4.06+ 0.69 5.61% 1.02 7.51% 1.14%
F - 0.295 44.295 74.015 0.104 0.018 65.293
P - 0.734 0.000 0.000 0.325 0.784 0.000
Note: compared with normal pregnancy group, “P<<0.05; Compared with the preeclampsia group, *P<<0.05.
® 2 ZHEKXRAFIHAE SEE FHEARAFIT L (2t )
Table 2 Comparison of liver function and inflammatory factors in the three groups(x* s)
Groups n ALT(U/L) AST(U/L) IL-2(pg/mL) IL-6(pg/mL) IFN-y(pg/mL)
Normal pregnancy group 30 29.57+ 5.72 77.91% 24.82 114.20+ 21.95 16.32+ 4.05 217.22+ 24.95
Preeclampsia group 30 65.28+ 22.83% 283.54+ 135.29* 314.39+ 62.39* 34.29+ 6.29* 438.74+ 77.38"
Treatment group 30 42,93+ 7.84™ 161.39+ 32.84"* 278.94+ 51.92™* 30.45+ 521" 266.98+ 33.92%
F - 35.293 19.845 17.274 14911 11.497
P - 0.000 0.000 0.000 0.000 0.000
Note: compared with normal pregnancy group, “P<<0.05; Compared with the preeclampsia group, *P<<0.05.
%3 ZHARIBELH Bel-2,Bax EARIZKEIF (5t 5)
Table 3 Comparison of expression levels of Bel-2 and Bax proteins in the placenta tissues of the three groups(xt s)
Groups n Bcl-2 Bax
Normal pregnancy group 30 1.00£ 0.00 1.00+ 0.00
Preeclampsia group 30 0.61% 0.05" 2.14% 0.33%
Treatment group 30 0.84+ 0.06™ 1.48% 0.12%*
F - 25.203 21.595
P - 0.000 0.000

Note: compared with normal pregnancy group, “P<<0.05; Compared with the preeclampsia group, *P<<0.05.
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FHRE B 3 A, nT R A P 0 AT /N3 koss

25 R fifk AT TR 240 M0 5k AE0IR 2, B ALT JAST KPP+, B
A [ESh2 3 Kukner 558 A BT FEIESE P AR 705 BT 28 AT A7 250
/b CCLA 75 T (9 S5 v 1 2 ML A 4 T LA SR B, 4k i R 4% i
FECRAPAE T 5351, T R4 IR P 4R BRAY TL-2 IFN-y IL-6
K T IR 222 Ih) T4 IL-2 IFN-y | IL-6 /K3 T
TRATII . #8718 TR T EIRYT TR R B T BEAL A 76
TR R Th1/Th2 %t Th2 J5 [l B8 , 4k s/ fie 48 4 i
PR B 8 2, TR0 1 47T 58 200 L PR B D 2>, o — 20 3
PUORAERIP . ASCE R s TR BT 3677 41K BRI 41
Gl Bel-2 3 H R ROKP B E R T IE #2241, Bax 8 H 3R IAK



PDREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.2 JAN.2021

- 213 .

V- T IE R 2P, HIRYT K Bel-2 R A 3R A KT 3
TR AT AL, Bax 8 F R AR R T AT AL, X
55K bl S5 N AIFFE e BE AR, W] 198715 Bel-2/Bax ~F-fiij ]
RERAR > T IR IBYT TR AT R AL 2 — . X T RE Ry

840 TR A Bol-2/Bax (13K, 4RI T 40

PR R R AN LRAP VR P,

25 BRI SRR IF 20 7 Hi 4R BUgEA T BUn]
PR AR TRAOR AR 237 I 3R PR T 1) 2 AR HIBIL ) AT R AN
53 Thl/Th2 [~V ) Th2 J5 [0 K JE AR BT R A, W
Bel-2/Bax -1y, /D AR I T4 5%

% % 37 #f(References)

[1] Fernandez-Alba JJ, Gonzalez-Macias C, Vilar Sanchez A, et al. Birth-
weight in pregnant women with protein S deficiency treated with
low-molecular-weight heparin: a retrospective cohort study [J]. J
Matern Fetal Neonatal Med, 2017, 30(18): 2193-2197

[2] Aracic N, Roje D, Jakus IA, et al. The Impact of Inherited Throm-
bophilia Types and Low Molecular Weight Heparin Treatment on
Pregnancy Complications in Women with Previous Adverse Outcome
[J]. Yonsei Med J, 2016, 57(5): 1230-1235

[3] McLaughlin K, Baczyk D, Potts A, et al. Low Molecular Weight Hep-
arin Improves Endothelial Function in Pregnant Women at High Risk
of Preeclampsia[J]. Hypertension, 2017, 69(1): 180-188

[4] Wang S, Hu S, Zhong M. Proteomic investigation of the severe
preeclampsia treatment by low molecular weight heparin[J]. Clin Exp
Obstet Gynecol, 2014, 41(6): 620-626

[5] B4, b, ke, . A 0% A ZT B FEFF A E
T 8] DL A TR B F 90 3T 4 09 U R 97 BLER (). P B s R E
2019, 12(8): 879-882

[6] Sotiriadis A. Low-dose aspirin plus low-molecular-weight heparin for
the prevention of pre-eclampsia: yes, no or maybe[J]. Ultrasound Ob-
stet Gynecol, 2016, 47(5): 539-541

[7] Zhang X, Ge YW, Wang ZX, et al. MiR-200c regulates apoptosis of
placental trophoblasts in preeclampsia rats through Wnt/ 3-catenin
signaling pathway [J]. Eur Rev Med Pharmacol Sci, 2019, 23 (17):
7209-7216

[8] 3. Ak & @B A H I 24T AT 40 & 5 16 & He e B
85 %a[J]. & B2 444k, 2018, 33(4): 915917

[9] Lecarpentier E, Gris JC, Cochery-Nouvellon E, et al. Angiogenic Fac-
tor Profiles in Pregnant Women With a History of Early-Onset Severe
Preeclampsia Receiving Low-Molecular-Weight Heparin Prophylaxis
[J]. Obstet Gynecol, 2018, 131(1): 63-69

[10] McDonnell BP, Regan C. Angiogenic Factor Profiles in Pregnant
Women With a History of Early-Onset Severe Preeclampsia Receiv-
ing Low-Molecular-Weight Heparin Prophylaxis [J]. Obstet Gynecol,
2018, 131(5): 936

[11] Groom KM, McCowan LM, Stone PR, et al. Enoxaparin for the pre-
vention of preeclampsia and intrauterine growth restriction in women
with a prior history - an open-label randomised trial (the EPPI trial):
study protocol[J]. BMC Pregnancy Childbirth, 2016, 16(1): 367-368

[12] Haddad B, Lecarpentier E, Touboul C, et al. Low-Molecular-Weight
Heparin for the Prevention of Placenta-mediated Pregnancy Compli-
cations[J]. Clin Obstet Gynecol, 2017, 60(1): 153-160

[13] Groom KM, McCowan LM, Mackay LK, et al. Enoxaparin for the
prevention of preeclampsia and intrauterine growt h restriction in

women with a history: a randomized trial [J]. Am J Obstet Gynecol,

2017, 216(3): 294-296

[14] Wang X, Gao H. Prevention of preeclampsia in high-risk patients
with low-molecular-weight heparin: a meta-analysis [J]. ] Matern Fe-
tal Neonatal Med, 2018, 22(20): 1-7

[15] E#, ZAKR, 4T E2H, 5. e RR IR R 2 & AE KT
53 mar e A KAt (1] R A% EF 3k, 2018, 18(17):
3332-3335

[16] Liu W, Qiao F, Liu H, et al. Low molecular weight heparin improves
proteinuria in rats with L-NAME induced preeclampsia by decreasing
the expression of nephrin, but not podocin [J]. Hypertens Pregnancy,
2015, 34(1): 24-35

(17] E#d. FRAP S TRA LA F ESTE 0¥ WAHYS R
MR g ARAT R R [T].F B3] £ F F 4 &, 2019, 27(6): 713-716

[18] He M, Li F, Yang M, et al. Impairment of BKca channels in human

placental chorionic plate arteries is potentially relevant to the devel-

opment of preeclampsia[J]. Hypertens Res, 2018, 41(2): 126-134

FEE, BT, TR, & RSN IR IS A LA 3T R AT 20 A

&g Hall]. F B3 4R, 2018, 33(16): 3760-3763

Mikolaiczik K, Praetner M, Riith M, et al. Delayed hemolysis, elevat-

—
—
\O

—

[20

=

ed liver enzymes, low platelet count syndrome in succession of
switches of preventive anticoagulant treatment in a 41-year-old pa-
tient with a history of recurrent assisted implantation failures: a case
report[J]. ] Med Case Rep, 2019, 13(1): 16-18

[21] Wen J, Zhang X, Li C. Clinical Effect of Low Molecular Weight Hep-
arin Sodium Combined with Magnesium Sulfate in the Treatment of
Patients with Severe Preeclampsia [J]. J Coll Physicians Surg Pak,
2019, 29(2): 119-122

[22] FhTir, A, A7 FHA R RS FH L LR A E AT
AT F A s KA ke Hra BAEMAURI)]. T RS RI AT F4RE,
2019, 27(10): 1321-1325

(23] X%, REE, FH4, F. K THEHESNZREHNRETF
KA EF BT AT AR B A SR A AR 7 AL o B E
[ R 25374 5 247, 2019, 19(4): 419-421

[24] Mazarico E, Peguero A, Camprubi M, et al. Study protocol for a ran-
domised controlled trial: treatment of early intrauterine growth re-
striction with low molecular weight heparin(TRACIP)[J]. BMJ Open,
2018, 8(10): 20501-20503

[25] Kilicci C, Ozkaya E, Karakus R, et al. Early low molecular weight
heparin for postpartum hemorrhage in women with pre-eclampsia. Is
it effective to prevent consumptive coagulopathy [J]. J Matern Fetal
Neonatal Med, 2020, 33(3): 410-414

[26] K@, 4hH, XNRE, . KT B F 2T 00 87 4 K RATRESR A7
Y R AT ] AR B AL BA N7, 2012, 17(2): 66-70

[27] Kukner A, Tore F, Firat T, et al. The preventive effect of low moleu-
lar weight heparin on CCL-induced necrosis and apoptosis in rat liver
[7]. Ann Hepatol, 2010, 22(9): 445-454

28] FE R, EIWRE, REMH, T AL FHESFRATH XA K%
mAFaFen . ABAFS ALY F, 2018 3709):
4192-4199

[29] K@, Ab A, XRE, & AR ST I & 34 F R a7 B A X R 6 fdm
R[] s BA K S F4R, 2012, 32(6): 862-866

[30] Wat JM, Hawrylyshyn K, Baczyk D, et al. Effects of glycol-split low
molecular weight heparin on placental, endothelial, and anti-inflam-
matory pathways relevant to preeclampsia [J]. Biol Reprod, 2018, 99
(5): 1082-1090



