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Clinical Significance of Changes of Blood Lactate and Myocardial Enzyme
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ABSTRACT Objective: To investigate the clinical significance of blood lactate and myocardial enzyme changes in neonates with
intrauterine distress. Methods: A total of 120 neonates with intrauterine distress, who were born in the Second Naval Hospital of Southern
Theater Command from March 2017 to August 2018, were enrolled and were divided into two groups: observation group I (n=55, no
asphyxia after birth) and observation group II (n=65, asphyxia after birth). At the same time, 60 healthy and full-term newborns born in
this hospital were chosen as control group. Blood lactate, lactate dehydrogenase (LDH), creatine kinase (CK), creatine kinase isoenzyme
MB (CKMB), blood oxygen partial pressure (Pa0O,), and carbon dioxide partial pressure (PaCO,) levels in three groups of neonates were
compared. The correlation between blood lactate and myocardial enzymes, PaO, and PaCO, was analyzed. Results: At birth and 5 days
after birth, the levels of blood lactate, LDH, CK and CKMB in observation group II were higher than those in observation group I and the
control group, and the above indexes in observation group I were higher than those in control group. The differences were statistically
significant (P<0.05). At birth, PaO, level of observation group II was lower than that of observation group I and control group, but PaCO,
level was higher than that of observation group I and control group, and the differences were statistically significant (P<0.05). The PaO,
level of observation group I was lower than that of control group, but PaCO, level was higher than that of control group, the differences
were statistically significant (P<0.05). Pearson correlation analysis showed that the blood lactate level in neonates with intrauterine
distress were positively correlated with CK, CKMB and PaCO,, and negatively correlated with PaO, (P<0.05), and significantly not
correlated with LDH (P>0.05). LDH, CK and CKMB were positively correlated with PaCO,, and negatively correlated with PaO, (P<
0.05). Conclusion: The levels of blood lactate and myocardial enzymes in neonates with intrauterine distress significantly increase, and
this phenomenon is more pronounced in neonates with asphyxia after birth. The levels of blood lactate, myocardial enzymes in neonates
with intrauterine distress are closely related to the degree of hypoxia.
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Table 1 Comparison of blood lactate and myocardial enzymes among three groups of newborns

Blood lactate (mmol/L) LDH(U/L) CK(U/L) CKMB(U/L)
Groups n ) 5 days after . 5 days after ) 5 days after . 5 days after
At birth At birth At birth At birth
birth birth birth birth
73.22+ 425.14+ 183.62+ 200.62+
Control group 60 2.28+ 0.52 2.02+ 0.48a 42.53+ 8.36 2531+ 6.59a
10.18a 36.48 24.58a 23.47
Observation 631.45% 221.63+ 591.24% 113.64% 103.54%
55 2.74% 0.63b  2.19% 0.51® 32.57+ 9.31*
group 1 120.31° 31.49* 62.57b 27.31® 12.65°
Observation 865.67+ 302.57+ 731.56% 167.26+ 33.  143.65% 59.62+
65 3.12% 0.64™ 2.56x 0.50™
group 2 163.48™ 43.61% 102.34% 45 21.58™ 10.27%
F 28.534 9.362 93.254 32.582 85.361 53.247 91.524 25.364
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: compared with the same group at birth, *P<0.05; compared with control group at the same time point, *P<0.05; compared with observation group 1 at

the same time point, °P<0.05.
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Table 2 Comparison of PaO, and PaCO, among three groups of newborns

PaO,(mmHg) PaCO,mmHg)
Groups n
At birth 5 days after birth At birth 5 days after birth

Control group 60 52.34+ 12.32 79.57+ 7.68" 43.54+ 6.32 40.21+ 433a
Observation group 1 55 32.24+ 8.93" 7732+ 6.93* 49.27+ 8.39° 41.62+ 3.57°
Observation group 2 65 25.36% 5.93* 76.68+ 6.58° 59.65+ 13.58* 41.86% 3.61°

F 31.589 1.202 25.367 0.985

P 0.000 0.121 0.000 0.723

Note: compared with the same group at birth, *P<0.05; compared with control group at the same time point, *P<0.05; compared with observation group 1 at

the same time point, °P<0.05.

23 BRILEREEMEILNZE. (HAEK PaO, PaCO, HI1H
K5 T

2 Pearson AHMEMTE A, JRILE NEEH A LINFLER
7k F 5 CK.CKMB .PaCO, £ iF #H 3 (1=0.412,0.398,0.267,
P=0.000,0.000,0.027), 5 PaO, E A (r=-0.289,P=0.022),
5 LDH JEBH W (49 #H 3¢ 14 (=0.154, P=0.268 ) ; LDH ,CK ,CKMB
5 PaCO, 2 1F # € (1=0.296,0.304,0.311,P=0.012,0.001,
0.000), 5 PaO, £ it # 2 (=-0.308,-0.314,-0.321, P=0.002,
0.000,0.000),
3 g

R M S N 2 BT (] I 400 4 ol 2 28 e B A 2 T
FEH A G RRILENEE, FRILA S RE W 5]z
95, QG JLAFAE T E O A B PR RGP B IFA BN
YA R R AT SBUG Lz i KR A A RE 7T 1% i it L
PEPESEA Y, IR LA AR B R SR LR G /i £
FECL RN (B SR RS TE, W & SR E M 2 4 AT 1
BT, O R ARG | R T RS RS 0 , & Rk AR
i, IR HERR B IE O, B LA O L i 55 B B B & g
TR FEM, i ILE A 2 S BUG )L OISR, Davis L % A ()
5T R, R L E BT A LAEZE I B A L L JF AL
AT R, B LB 5 AR 5 O U B2 098 ) R A AR 2
YIRS Z , R IR A IR ILAY D2 BE O, IF B K45 LA
T8I/ T EE

ARG BRI 2 401 FLER \LDH ,CK .CKMB 7K
ST ER 1 ARG BRAL, HWg% 1 209 i FLER .LDH CK
CKMB 7K -3 % R, 3 B IH iR )L B A LA AE
SR LA B AL HEAR , LIRS 0 AE AR S L B RHT
AL EE B R, LDH, CK ,CKMB 292 .0 L 455 04 7
FEPR O LA BT e ST A BURR , AT A T B ) S A A
S PR 2R OB, 9 HoO IUESE fRd 23 i1
W—E s, WG LS NE AT R BUR LT I E A,
LG LS4 B i, LDH .CK .CKMB 2.0 JILE 4 7K SF- 23 B 55
Hmees AR KA BT, A AR O T 25 R A T AR
FrAERe R R LR , B AR AR B A A 25 1 I FL R HE AR A 17

O, S EUNLFLRACE LT A L B th AR 1 min Y

TE A I R R ST AL, PRLHOARH FE R A R R B R

BT A ) LA A I S AR R ILAE PR v 78 S B b, T 2%

FECC U FFFLRRHEAR AT BN, AT E R

S, AR ISR 2 4110 PaO, /KPR TFIREE 1 41 At R 41,

PaCO, /K TS 1 ZHAIXSIREH, WiZE 1 2111 PaO, KFIK

T BRZH , PaCO, /K TXTRRA , XLt 1 S Resid: L

FEE G ILE W E LI & A A 2, X RAE R

e IR BT LR I B TR SR ] 4 AR 1A

2 41 #L#2 .LDH CK .CKMB /K- F Mg 1 4 e A .

Pearson FHICHE A ITEE R R, B LB BB )L FLAR K

¥4 CK.CKMB PaCO, B IEMIK, 15 PaO, & fiAH5E, LDH,

CK.CKMB 5 PaCO, 21EAIX, 5 PaO, 2 HAHK, FLIRZ T A

WA ) 7 ), HOK P SRR BE 8 UG, T JUL A 0ttt

AU AU, ST B0 LR O R B2 i LDH CK

CKMB (17K s
gk bR, 6 UE A BT LI FLIR ALC LB KT B f

Thim, HIZRAE AR R AR 2= R B L o . L

BNF A LMFLRR | O WUBEK P55 SRR RE B UIHOC , i

PR 38 3 56A5AE 0 M LR O LA P A DA O L2 5 5 L

FIBRAEFERE .

£ % 3T ik ( References)

[1] Lakhno I. Fetal Non-invasive Electrocardiography Contributes to
Better Diagnostics of Fetal Distress: A Cross-sectional Study Among
Patients with Pre-eclampsia [J]. Ann Acad Med Singapore, 2015, 44
(11): 519-523

[2] Straface G, Scambia G, Zanardo V. Does ST analysis of fetal ECG
reduce cesarean section rate for fetal distress? [J]. J Matern Fetal
Neonatal Med, 2017, 30(15): 1799-1802

[3] Pharande P, Balegar Virupakshappa KK, Mehta B,
Fetal/Neonatal Pericardial Effusion in Down's Syndrome: Case
Report and Review of Literature[J]. AJP Rep, 2018, 8(4): e301-e306

[4] Lu K, Holzmann M, Abtahi F, et al. Fetal heart rate short term

et al.

variation during labor in relation to scalp blood lactate concentration
[J]. Acta Obstet Gynecol Scand, 2018, 97(10): 1274-1280
[5] Hasegawa J, Ikeda T, Toyokawa S, et al. Relevant obstetric factors



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.20 OCT.2019

- 3919 .

associated with fetal heart rate monitoring for cerebral palsy in
pregnant women with hypertensive disorder of pregnancy[J]. J Obstet
Gynaecol Res, 2018, 44(4): 647-654

[6] Zhou Q, Hu W, Fei X, et al. Recombinant human neuregulin-1§ is
protective against radiation-induced myocardial cell injury [J]. Mol
Med Rep, 2016, 14(1): 325-330

(7] AR, 200, 3 0 35,50 37 = AR AT AL 2 7= A2 o 6 R AR AR R LTS 04
Hoa[J] AR A E F 3, 2017, 17(27): 5362-5364

[8] Dave KK, Punekar NS. Expression of Lactate Dehydrogenase in
Aspergillus niger for L-Lactic Acid Production [J]. PLoS One, 2015,
10(12): 0145459

[9] Kim S, Simon E, Myers L, et al. Programmed Cell Death Genes Are
Linked to Elevated Creatine Kinase Levels in Unhealthy Male
Nonagenarians[J]. Gerontology, 2016, 62(5): 519-529

[10] Suleiman HM, Aliyu IS, Abubakar SA, et al. Cardiac Troponin T and
creatine kinase MB fraction levels among patients with acute
ischemic stroke in Nigeria[J]. Niger J Clin Pract, 2017, 20(12): 1618-
1621

[11] Abbasi H, Drury PP, Lear CA, et al. EEG sharp waves are a
biomarker of striatal neuronal survival after hypoxia-ischemia in
pretermfetal sheep[J]. Sci Rep, 2018, 8(1): 16312

[12] Suranyi A, Nogrady M, Altorjay A, et al. Examination of the
vascularization of fetal kidney with three-dimensional power Doppler
technique in pregnancies complicated by increased maternal blood
pressure[J]. Interv Med Appl Sci, 2018, 10(1): 7-12

[13] Klumper J, Kaandorp JJ, Schuit E, et al. Behavioral and
neurodevelopmental outcome of children after maternal allopurinol
administration during suspected fetal hypoxia: 5-year follow up of the
ALLO-trial[J]. PLoS One, 2018, 13(8): 0201063

[14] Cummins G, Kremer J, Bernassau A, et al. Sensors for Fetal Hypoxia
and Metabolic Acidosis: A Review[J]. Sensors (Basel), 2018, 18(8):
E2648

[15] Palatova TV, Maslyakova GN, Bucharskaya AB, et al. Morphological
characteristics of fetal testes in chronic intrauterine hypoxia in
different gestation periods[J]. Arkh Patol, 2018, 80(4): 21-26

[16] Andriessen P, Zwanenburg A, van Laar JOEH, et al. ST waveform
analysis for monitoring hypoxic distress in fetal sheep after prolonged
umbilical cord occlusion[J]. PLoS One, 2018, 13(4): €¢0195978

[17] Davis L, Musso J, Soman D, et al. Role of adenosine signaling in

coordinating cardiomyocyte function and coronary vascular growth in

chronic fetal anemia [J]. Am J Physiol Regul Integr Comp Physiol,
2018, 315(3): R500-R508

[18] 2B Ah,5K 2,4 5070, 5 & W S B A6 L AT AL B SF F4K0S IE
AL H Y A AR R AT L [T] s b B R F 2R, 2016, 37(4):
401-404

[19] 25 AT 5 At 148 5 1A JLA IR -5 5 M B s 9
AR 8 SN L S TR RFUG o 80 A V] 06 R s
% &, 2016, 32(9): 961-964

[20] Paventi G, Pizzuto R, Passarella S. The occurrence of I-lactate
dehydrogenase in the inner mitochondrial compartment of pig liver
[J]. Biochem Biophys Res Commun, 2017, 489(2): 255-261

[21] Aljuani F, Tournadre A, Cecchetti S, et al. Macro-creatine kinase: a
neglected cause of elevated creatine kinase[J]. Intern Med J, 2015, 45
(4): 457-459

[22] Ahmed KA, Al-Attab WM. Prognostic performance of combined use
of high-sensitivity troponin T and creatine kinase MBisoenzyme in
high cardiovascular risk patients with end-stage renal disease [J].
Kidney Res Clin Pract, 2017, 36(4): 358-367

[23] Vincent JL, Quintairos E Silva A, Couto L Jr, et al. The value of
blood lactate kinetics in critically ill patients: a systematic review [J].
Crit Care, 2016, 20(1): 257

[24] Nikolaidis S, Karpouzi C, Tsalis G, et al. Reliability of urine lactate
as a novel biomarker of lactate production capacity in maximal
swimming[J]. Biomarkers, 2016, 21(4): 328-334

[25] EAREGIE ARG, FAHLILE L S BEHRE 0GRS B AR
AE[] P 4B 7 E S 4 &, 2016, 19(4): 241-242

[26] E &34 BB WUBR 4R35 77 #7 £ L E BJG S LIRS 77 2089 Meta 2547
[7].%F B da 4h 424k, 2016, 31(22): 4902-4907

[27] AHARS], TR A 4,4 N 3 i A 40 AR AT AR xT 4 £ )L E 84 5F S L
G5 e s R A T]. R B 52, 2016, 45(16): 2223-2225

[28] FRLTZ A A Fr dhie S &l B A W F38 3 LRt = EAL L
o -F- 23R A ). P B a4 474k, 2018, 33(4): 938-941

[29] Cai Y, Lee J, Wang W, et al. Effect of Cd2+ on muscle type of
creatine kinase: Inhibition Kkinetics integrating
simulations[J]. Int J Biol Macromol, 2016, 15(83): 233-241

[30] Wang Z, Chen Q, Guo H, et al. Effects of dexmedetomidine on
H-FABP, CK-MB, cTnl levels, neurological function and near-term

computational

prognosis in patients undergoing heart valve replacement [J]. Exp

Ther Med, 2017, 14(6): 5851-5856

(EEFE 391 R
[26] Li T, Yao W. Therapeutic effect of irbesartan combined with

atorvastatin calcium in the treatment of rats with coronary heart
disease[J]. Exp Ther Med, 2018, 16(5): 4119-4123

[27] %M A TR M T 55 8 M 3y 3 3G )R T F- A48 o B s
B ey RALE B i e F 5 ARARe Hra )] A d
IR FM(E M), 2019, 16(1): 182-185

(28] F 5, 342,71 R, 5 8 Wi am s 2 AL ok AR K R L TGF-B1
Fo CTGF ik 6% va[J]. AT 29E 547 5 s K, 2015, 22(7): 669-671

[29] W, 7 A, BB AT R WIE R SRR RHEI EFLEE,
2017, 23(15): 3056-3061

[30] Wit =, RABkh, HRZE, F. FRTIRET N33R B IR
23 B H AN S S AR KRS A AR T HELSL
&, 2017, 26(34): 3793-3796



