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ABSTRACT Objective: To investigate the clinical effect of phloroglucin combined with labetalol in the treatment of pregnancy in-
duced hypertension and its possible mechanisms. Methods: 180 cases of patients with hypertensive disorder complicating pregnancy who
were treated in our hospital from December 2015 to December 2018, according to the order of admission, the random number table
method is divided into two groups with 9 cases in each group. The control group was given phloroglucinol 200 mg intravenously for 7
days. The observation group was combined with intravenous drip of 100 mg of labetalol. When the patient's blood pressure dropped to
the target period, the administration method was changed to oral labetalol tablets, 50 mg each time, three times a day, until before deliv-
ery. The outcomes of delivery (placental abruption, postpartum hemorrhage, fetal distress, cesarean section, low birth weight infants and
neonatal asphyxia) and the changes of ystolic blood pressure (SBP), mean arterial pressure (MAP), diastolic blood pressure (DBP), serum
cysteine protease inhibitor C (Cys-C), high mobility protein-1 (HMGB1) and homocysteine (Hcy) levels before and after treatment were
compared between the two groups. Results: After treatment, the total effective rate of observation group (92.22%) was significantly high-
er than that of the control group (74.44%, P<0.05). The rates of placental abruption, postpartum hemorrhage, fetal distress, cesarean sec-
tion, low birth weight and neonatal asphyxia in the observation group were significantly lower than those in the control group (P<0.05).
After treatment, the SBP, MAP and DBP of both groups were significantly decreased (P<0.05), which were more obvious decreased in
the observation group (P<0.05). The levels of SBP, MAP and DBP, serum Hcy, HMGB1 and Cys-C in the two groups were significantly
lower than those before treatment (P<0.05), and the above indicators in the observation group were significantly lower than the control
group (P<0.05). Conclusion: The combination of phloroglucin and labetalol can significantly reduce the incidence of adverse delivery
outcomes in pregnancy-induced hypertension and control blood pressure. The mechanism may be related to the reduction of serum Hcy,
HMGBI and Cys-C levels.
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Table 1 Comparison of the clinical effect between two groups[n(%)]

Groups n Effective Valid Invalid Total effective rate
Control group 90 35(38.89) 32(35.56) 23 (25.56) 67(74.44)
Observation group 90 43 (47.78) 40 (44.44) 7(7.78) 83(92.22)*

Note: Compared with the control group, *P<0.05.
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Table 2 Comparison of the delivery outcome between two groups [n (%)]

Placental Postpartum Neonatal
Groups n . Fetal distress ~ Cesarean section Low birth weight .
abruption hemorrhage asphyxia
Control group 90 6(6.67) 12(13.33) 8(8.89) 32(35.56) 19(21.11) 9(10.00)
Observation group 90 0(0.00)* 3(3.33)* 1(1.11)* 17(18.89)* 8(8.89)* 1(1.11)*
Note: Compared with the control group, *P<0.05.
% 3 W4RiR¥THI/E SBP.MAP 71 DBP HyXfLk(v+ s, mmHg)
Table 3 Comparison of the SBP, MAP, DBP between two groups before and after treatment(xt s, mmHg)
Groups n SBP MAP DBP
Before treatment 143.48+ 12.39 113.58+ 10.94 96.48+ 8.97
Control group 90
After treatment 138.57+ 10.42% 10521+ 10.54* 89.24 £+ 7.25*
Before treatment 14427+ 11.59 113.63+ 11.28 97.61+ 9.53
Observation group 90

After treatment

13242+ 8.67*

99.56 + 7.32%*

8428 + 6.94*

Note: Compared with the control group, *P<0.05; compared with before treatment, “P<0.05.

* 4 MAETTHIEH % Hey . HMGB1 #0 Cys-C 7k FHIEL B (x )
Table 4 Comparison of the serum levels of Hcy, HMGB1 and Cys-C between two groups before and after treatment (xt s)

Hey HMGBI1 Cys-C
Groups n
(pmol/L) (mg/L) (mg/L)
Before treatment 16.39%+ 1.54 9.34+ 1.72 2.24% 0.69
Control group 90
After treatment 10.38+ 1.42¢ 4.56+ 1.12% 1.39+ 0.37%
Before treatment 16.73+ 1.92 9.26+ 1.83 2.23+ 0.65
Observation group 90
After treatment 6.95+ 1.13** 2.03+ 0.54%** 0.83+ 0.22%*

Note: Compared with the control group, *P<0.05; compared with before treatment, “P<0.05.

(A1 = Bl — i R A 28 LR 2, T ARG P X L
PRER T B (A PR A FRLTE K 1 i T8 T30 JULA ML ™ A B A
StACAR T EL TE BP0 LR 2 A AR R ) S i, LA
TE BRI, AR, (EFSCRELF, i)
7RI SR 22 A TR , Xof JLZS 19 g ) R TS R HEARE A
FHL A A R K B R A SRR IRACR o i TR DL R0 T
B AR BHH ACR I LR T o 324K, PRI 5 AN 23" R
BEIR , HAZ: SEUGERCEANPRET, 337 D19 2508 i B
o AR TEAR S IR A 1L 37 e 83 R, AT Co R 94 7 A7 L2 %
A WURAE SR . HLAE DL R AR TV FUABC DR, T L 22 i
SRR AR . 52 AT, 37 DS R I E AN 2
RS 58 B LR O i, A SR 2 R B A I, BETE
—ERRE_E ARG LAY AR, AL R s (]2 = 1
e MAIRT YN AT S AR Ul (WA /RS0 e+ s E S
R iR LE A R R AR ELR T LE B
K, HAEH i 35 b Ik SBP MAP #1 DBP, {R B | — & 5k
I A 1

Hey Al JEUC 4 I8 7B A I, el A0/ i A5 BE T 7
g, 5 A B R T P, PR W e Hey /KFRERE AL ORIV

LR ) A LRI, ELS o 2 A e B AT TEAR S
HMGBI REfEE S VN 570, il b B 40 e 2 P i
ELHAUK AR S R, Cys-C W] A R MR = 1l e
(A B R B O R B RIS 2 2R il s I AR 7 e 119 L
IRFEBRI SRR T X IR, $i7 6] 4 = I 13 13 DL /R A b 25 e
{13 Hey HMGB1 Fll Cys-C /K-, A HRUA AT BE S DL
IREREVER S o ZARTTAESS S RINAY, R A rE T,
BEAN A B A B R AR A LS, e TR R R R, AT AR T
MAE N B2 1075 , AR SR AL A R R0 5 0, 1 — SR ROE # &
B DB AR ZR LA 5K R T A i, [Tl T el S e
SR, P52 W JAE R 7~ 1T LA 22 75 T 89500 G i e I s 9 5 2
FE I , BEAE T AN , RAE P 57Kl 2 eI =™ Fr DL
IR LA A5 9 P S W45 21 3%, Hey \(HMGBI il Cys-C #yK-F-
WA , Hey 7K SF B AR BE % A7 2000 O/ 97 1045 P9 B2 R 2 450405 5
HMGB1 7K T R e AV Bl A8 1
b B M AR i 5 Cys-C KRR 1/ Nk 5 ) i
B, U DI RER IS o S DI e R A LA A B L b B
240 0 14 30 LA B P DI RE , TR AR A1 It 5 ) BEL T, 39 a5 )
i, B B LIRS, 50n] R R AR TR BIL 2 — .



DREMESSHE  wwwbiomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.21 NOV.2019

- 4063 -

25 BRI, TR = IS4 DU IR BE 1 2 R AR A Uk e 1
PRGN B REE Jm 1) A 23 42l i, 0 R B, A AL
Al RE LT BEARIM S Hey HMGB1 il Cys-C /K4 26,

% # 37 #k(References)

[1] Qian X, Fan D, Li F, et al. Influence of serum HMW adiponectin level
in patients with pregnancy-induced hypertension syndrome on the oc-
currence of eclampsia in secondary pregnancy [J]. Experimental &
Therapeutic Medicine, 2017, 14(5): 4972-4976

[2] Xu R T, Chang Q X, Wang Q Q, et al. Association between hyperten-
sive disorders of pregnancy and risk of autism in offspring: a system-
atic review and meta-analysis of observational studies[J]. Oncotarget,
2018, 9(1): 1291-1301

[3] Keskinkih¢ B, Engin-ﬁstﬁn Y, Sanisoglu S, et al. Maternal mortality
due to hypertensive disorders in pregnancy, childbirth, and the puer-
perium between 2012 and 2015 in Turkey: A nation-based study[J]. J
Turk Ger Gynecol Assoc, 2017, 18(1): 20-25

[4] Alsnes 1V, Vatten L J, Fraser A, et al. Hypertension in Pregnancy and
Offspring Cardiovascular Risk in Young Adulthood: Prospective and
Sibling Studies in the HUNT Study (Nord-Trgndelag Health Study) in
Norway[J]. Hypertension, 2017, 69(4): 591-598

[5] Yan Y, Liu Z, Liu D. Heterogeneity of glycometabolism in patients
with gestational diabetes mellitus: Retrospective study of 1,683 preg-
nant women(J]. Journal of Diabetes Investigation, 2017, 8(4): 554-559

[6] Mclaughlin K, Zhang J, Lye S J, et al. Phenotypes of pregnant women
who subsequently develop hypertension in pregnancy [J]. J Am Heart
Assoc, 2018, 7(14): €009595

[7]1 Gao Z, Wang L, Wang J, et al. Molecular mechanism of miR-181b in
heart disease due to pregnancy-induced hypertension syndrome [J].
Experimental & Therapeutic Medicine, 2017, 14(4): 2953-2969

[8] Rao J, Fan D, Wu S, et al. Trend and risk factors of low birth weight
and macrosomia in south China, 2005-2017: a retrospective observa-
tional study[J]. Scientific Reports, 2018, 8(1): 3393-3401

[9] Lopescosta E, Abreu M, Gargiulo D, et al. Anticancer effects of sea-
weed compounds fucoxanthin and phloroglucinol, alone and in com-
bination with 5-fluorouracil in colon cells [J]. Journal of Toxicology
& Environmental Health Part A, 2017, 80(13-15): 776-787

[10] Kostas V, Baikousi M, Dimos K, et al. Efficient and Rapid Photo-
catalytic Reduction of Hexavalent Chromium Achieved by a
Phloroglucinol-Derived Microporous Polymeric Organic Framework
Solid[J]. Journal of Physical Chemistry C, 2017, 121(13): 7303-7311

[11] Sharma K J, Greene N, Kilpatrick S J. Oral labetalol compared to oral
nifedipine for postpartum hypertension: A randomized controlled trial
[J]. Clinical & Experimental Hypertension Part B Hypertension in
Pregnancy, 2017, 36(1): 44-47

[12] Khan A, Hafeez S, Nasrullah F D. Comparison of Hydralazine and
Labetalol to lower severe hypertension in pregnancy [J]. Pakistan
Journal of Medical Sciences, 2017, 33(2): 466-470

[13] Szpera Gozdziewicz A, Majcherek M, Boruczkowski M, et al. Circu-
lating endothelial cells, circulating endothelial progenitor cells, and
von Willebrand factor in pregnancies complicated by hypertensive
disorders [J]. American Journal of Reproductive Immunology, 2017,
77(3): €12625

[14] Eswarappa M, Rakesh M, Sonika P, et al. Spectrum of renal injury in

pregnancy-induced hypertension: Experience from a single center in

India[J]. Saudi J Kidney Dis Transpl, 2017, 28(2): 279-284

[15] Pohlabeln H, Rach S, De H S, et al. Further evidence for the role of
pregnancy-induced hypertension and other early life influences in the
development of ADHD: results from the IDEFICS study[J]. European
Child & Adolescent Psychiatry, 2017, 26(8): 1-11

[16] Mouniervehier C, Amar J, Boivin J M, et al. Hypertension and preg-
nancy. Expert consensus statement from the French Society of Hyper-
tension, an affiliate of the French Society of Cardiology [J]. Funda-
mental & Clinical Pharmacology, 2017, 31(1): 83-103

[17] Wang L, Leng J, Liu H, et al. Association between hypertensive dis-
orders of pregnancy and the risk of postpartum hypertension: a cohort
study in women with gestational diabetes [J]. Journal of Human Hy-
pertension, 2017, 31(11): 725-730

[18] Antwi E, Klipstein-Grobusch K, Browne J L, et al. Improved predic-
tion of gestational hypertension by inclusion of placental growth fac-
tor and pregnancy associated plasma protein-a in a sample of Ghana-
ian women([J]. Reproductive Health, 2018, 15(1): 56-66

[19] Gao Q, Tang J, Li N, et al. What is precise pathophysiology in devel-
opment of hypertension in pregnancy? Precision medicine requires
precise physiology and pathophysiology [J]. Drug Discovery Today,
2017, 23(2): 286-299

[20] Mandryk-Litvinkovich M N, Muratova A A, Nosonova T L, et al.
Molecular genetic analysis of determinants defining synthesis of
2,4-diacetylphloroglucinol by Pseudomonas brassicacearum BIM
B-446 bacteria [J]. Applied Biochemistry & Microbiology, 2017, 53
(1):31-39

[21] Burmaoglu S, Yilmaz A O, Taslimi P, et al. Synthesis and biological

—

evaluation of phloroglucinol derivatives possessing a-glycosidase,
acetylcholinesterase, butyrylcholinesterase, carbonic anhydrase in-
hibitory activity[J]. Archiv Der Pharmazie, 2018, 351(6): 1700314

[22] Gull U, Peerzada G M, Ganaie N B, et al. Dynamical Regime of the
Phloroglucinol-Based Chemical Oscillator in the Presence of Alco-
hols: Rebirth of Oscillations after an Inhibition Time [J]. International
Journal of Chemical Kinetics, 2017, 49(9): 668-680

[23] Gaynor M F, Wright G C, Vondracek S. Retrospective review of the

[t}

use of as-needed hydralazine and labetalol for the treatment of acute
hypertension in hospitalized medicine patients [J]. Therapeutic Ad-
vances in Cardiovascular Disease, 2018, 12(1): 7-15

Cumpston K L, Gopaul R, Wills B. Adjunctive Use of Low-Dose In-

tralipid Associated With Hemodynamic Improvement in Combined

—
[\
N

=

Amlodipine and Labetalol Overdose Refractory to Standard Therapy
[J]. American Journal of Therapeutics, 2017, 24(7): 650-651

[25] Attari M, Tayyari F, Narimani N. Comparing the Effect of Labetalol
versus Morphine on Controlling Blood Pressure and Pulse Rate dur-
ing Emergence from Anesthesia after Craniotomy [J]. Advanced
Biomedical Research, 2017, 6(1): 127-132

[26] Gupta N, Talwar V, Prakash S, et al. Evaluation of the efficacy of
desflurane with or without labetalol for hypotensive anesthesia in
middle ear microsurgery[J]. Journal of Anaesthesiology Clinical Phar-
macology, 2017, 33(3): 375-380

[27] Ratnani E, Sanjeev O P, Singh A, et al. A Comparative Study of In-
travenous Esmolol, Labetalol and Lignocaine in Low Doses for Atten-
uation of Sympathomimetic Responses to Laryngoscopy and Endotra-
cheal Intubation[J]. Anesth Essays Res, 2017, 11(3): 745-750

(THE 4156 TT)



-+ 4156 -

DREYESSHE  www.biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.21 NOV.2019

diography in osteoarchaeology[J]. Acta Odontol Scand, 2019: 1-5

[20] Kapoor V, Kumar N, Dahiya K, et al. To Assess and Evaluate the
Variation of Mandibular Anatomy Using Cone Beam Computed To-
mography Before Planning an Implant Surgery: A Population-based
Retrospective Study [J]. J Contemp Dent Pract, 2018, 19 (11):
1381-1385

[21] Kim H S, Jung D, Lee H, et al. C-shaped root canals of mandibular
second molars in a Korean population: a CBCT analysis [J]. Restor
Dent Endod, 2018, 43(4): e42

[22] Kirici D O, Koc S. Middle distal canal of mandibular first molar: A
case report and literature review [J]. Niger J Clin Pract, 2019, 22(2):
285-288

[23] Lorente C, Lorente P, Perez-Vela M, et al. Management of Deeply
Impacted Molars with the Miniscrew-Supported Pole Technique[J]. J
Clin Orthod, 2018, 52(11): 589-97

[24] Magacho Da Silva L F, Da Silva J R, Albieri F, et al. Unusual Hori-
zontal Root Fracture in a Mandibular Second Molar after Lower Wis-
dom Teeth Removal[J]. Ann Maxillofac Surg, 2018, 8(2): 344-346

[25] Mahmood H T, Fida M. Assessment of dental maturation on or-
thopantomograms among children with various dental malocclusions
at a tertiary care hospital [J]. J Pak Med Assoc, 2018, 68 (11):
1596-1602

[26] Tolentino E S, Amoroso-Silva P A, Alcalde M P, et al. Accuracy of

High-resolution Small-volume Cone-beam Computed Tomography in
Detecting Complex Anatomy of the Apical Isthmi: Ex Vivo Analysis
[J]. J Endod, 2018, 44(12): 1862-1866

[27] Menziletoglu D, Tassoker M, Kubilay-Isik B, et al. The assesment of
relationship between the angulation of impacted mandibular third mo-
lar teeth and the thickness of lingual bone: A prospective clinical
study[J]. Med Oral Patol Oral Cir Bucal, 2019, 24(1): e130-¢135

[28] Mohammadi F, Aminishakib P, Niknami M, et al. Benign Cemento-
blastoma Involving Deciduous and Permanent Mandibular Molars: A
Case Report[J]. Iran ] Med Sci, 2018, 43(6): 664-667

[29] Sue M, Oda T, Sasaki Y, et al. Age-related changes in the pulp cham-
ber of maxillary and mandibular molars on cone-beam computed to-
mography images[J]. Oral Radiol, 2018, 34(3): 219-223

[30] Ni X, Li Q, Stidham T A, et al. A late Paleocene probable metatheri-
an (?deltatheroidan) survivor of the Cretaceous mass extinction [J].
Sci Rep, 2016, 6: 38547

[31] Wang M, Ungerfeld E M, Wang R, et al. Supersaturation of Dis-
solved Hydrogen and Methane in Rumen of Tibetan Sheep [J]. Front
Microbiol, 2016, 7: 850

[32] Musale P K, Jain K R, Kothare S S. Comparative assessment of
dentin removal following hand and rotary instrumentation in primary
molars using cone-beam computed tomography [J]. J Indian Soc Pe-

dod Prev Dent, 2019, 37(1): 80-86

(5 4063 T7)

[28] Kanazawa I, Tomita T, Miyazaki S, et al. Bazedoxifene Ameliorates
Homocysteine-Induced Apoptosis and Accumulation of Advanced
Glycation End Products by Reducing Oxidative Stress in MC3T3-El
Cells[J]. Calcif Tissue Int, 2017, 100(3): 286-297

[29] Baszczuk A, Thielemann A, Musialik K, et al. The Impact of Supple-
mentation with Folic Acid on Homocysteine Concentration and Se-
lected Lipoprotein Parameters in Patients with Primary Hypertension
[J]. Journal of Nutritional Science & Vitaminology, 2017, 63 (2):
96-103

[30] Bianchi M E, Crippa M P, Manfredi A A, et al. High-mobility group
box 1 protein orchestrates responses to tissue damage via inflamma-
tion, innate and adaptive immunity, and tissue repair[J]. Immunologi-
cal Reviews, 2017, 280(1): 74-82

[31] Ogawaakiyama A, Sugiyama H, Kitagawa M, et al. Serum cystatin C

is an independent biomarker associated with the renal resistive index

in patients with chronic kidney disease [J]. Plos One, 2018, 13 (3):
€0193695

[32] Rustgi S, Boexfontvieille E, Reinbothe C, et al. The complex world
of plant protease inhibitors: Insights into a Kunitz-type cysteine pro-
tease inhibitor ofArabidopsis thaliana [J]. Communicative & Integra-
tive Biology, 2017, 11(1): e1368599

[33] Li L, Yang X F. Relationship between serum inflammatory response
cytokines and the change of plaque properties in patients with H-type
hypertension complicated by carotid atherosclerosis [J]. Journal of
Hainan Medical University, 2017, 23(13): 46-49

[34] Xin N, Ai W, Liang Z, et al. Up-regulation of gap junction in periph-
eral blood T lymphocytes contributes to the inflammatory response in
essential hypertension[J]. Plos One, 2017, 12(9): e0184773

[35] Akter F A, Nahar K, Rahman M M, et al. Response & Side Effects of
Injectable Labetalol in Pregnancy Induced Severe Hypertension [J].
Mymensingh Medical Journal Mmj, 2017, 26(3): 608-613



