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Abstract

Objective: To observe the effect of Bicarbonate Ringer’s solution (BRS) on magnesium ion and in-
flammatory factors in patients undergoing open right hepatectomy. Methods: Sixty patients, includ-
ing 35 males and 25 females, aged 40 to 65 years, with BMI 18 to 26 kg/m?, ASA grade II or III, who
were admitted to the Second Affiliated Hospital of Anhui Medical University from October 2020 to
April 2021 for elective open right hepatectomy under general anesthesia were selected and divided
into two groups by random number table method. Sodium lactate Ringer’s solution (group L) and
Bicarbonate Ringer’s solution (group B) were used at the infusion rate of 5~7 ml/kg-1-h-1 crystal so-

lution, respectively. Record the values of PH, BE, HCOj;, LAC before operation (T,) and at the end of

operation (T1). Record Ty, postoperative 1 d (T.), postoperative 3 d (T;) magnesium ion concentra-
tion, and record plasma interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) levels at Ty, T2, and
Ts. Record the postoperative hospital stay, mortality rate at 1 month, 6 months, and 12 months after

surgery. Results: Compared with Ty, the PH, BE, HCO; of the L group decreased, the Lac value in-

creased at T, the magnesium ion concentration level of L group decreased at T, and the IL-6 and
TNF-a levels of the two groups increased at T, and T3z (P < 0.05). Compared with group L, PH, BE,

HCO; increased at T4, Lac value decreased, magnesium ion concentration increased at T, IL-6 and

TNF-a levels decreased at T, T3, and postoperative hospital stay was shortened; the mortality rate
decreased in 12 months after operation of group B (P < 0.05). Conclusion: Bicarbonate Ringer’s solu-
tion maintains the concentration of magnesium ions after open right hepatectomy, reduces post-
operative inflammatory reactions, and reduces postoperative mortality rate.
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TFIBCA OB A I J5 A VR TR £ 2 60 451, PESBIARER, 4F#% 40~65 %, BMI 18~26 kgim?, ASA /3% II
BRI SR . HERRARAE: ABEar PR EF Re 25, OIFThRESTH, B IIRekEns, FRW, FI6e
child-pugh ¥#4> >6 73

22. RB7H*E

ARETHE MBI, NFAREG, EHRZIaEG W ECG Al Sp02, FFi K FlE. %
FIA SN FERK . Aeshik, FREullE B ki, %3 FloTrac EV1000A BLOHEM S SN RS, W&
SV M CI HIEUE . BIS WIS RREEARIE . BRI U5 T S ERKA MG 0.03 mo/kg, PITHEY 1~2 mglkg, 755K
Jé 0.5 ng/kg, M i A #z 0.15 mglkg, UEEE SNBSS, 4% Drager-Fabius FRIEAL. "R S5 Vi
8 ml/kg, RR 10~15 {k/43, L:E 1:2, H BRI AR Per CO, 115 BREFHLITIL 244, {R+F PerCO, 7 35~45 mmHg,
fi P S AR R R B o BRI 4ERR . TRIAEDY 4~8 molkg *-h™, 4725 KJE 0.2 ug/kg (VIRZRTIBIN), HIFA
J2 0.1~0.3 pg/kg t-mint, ZEREET #hFEEE 3~4 pg/kg tmint o 45 BIS fH7E 40~60. WU BHIKIE T R
T A L (1) 30%,  FRLIRER KIS L AT 40~80 pg, FAR IS [T BH T B i R RS AR, B
WAAHEE T R N, £ SRR, BB A <70 o/L iEBIF g, FARSE G, %4 AlCU,
MBEA B EPRE, 24 TR 0.5 mg FUEHIER 1 mg, DUSBHURR VIR SAER : 182 MR
FIEE, SRS SE, Eman s SEmA, WA GARIE. B3 TR R ¥ B 35 i ke
JH(PCIA), L5 : 4725 AKJE 2.5 pnglkg + %47 73 6 mg FilEZE 100 ml, 7F1E 2 ml, 3 5575& 2 mi/h,
PCA 75 0.5 ml, BiEtal 15 min, 4% 48 h.

23 SASREERESER

KHBENE 7R3 8 2 4 LRS ZH(L 41)H1 BRS ZH(B 4H). P4l ALL 5~7 mikg “h ™ difA i vt
TlROE EE[6], 43 Al LRS F1 BRS. UEHHE J&, £ 5~10 min Z N ##IKHEE 200 ml 5 L HL ek &b
ST . W SV (RGN > 10%, WIEEHEHE, EEIGN <10%. —HikF SV FREE, KE
A F AR AE A HFRAE AL 24 SV EEE GBS > 1090, B 53 #7352 2 B0 SUALARTE 5V 200 mil [5].

2.4. MBI
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I 3-6 (IL-6) MBI IEIN F-a (TNF-a)ik B . g EEREEBRMNAMARSE 1 MH 6 ML 1210 HW
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Table 1. Comparison on basic data between the two groups (X s, n)
R1 FAEBEARFEREEMEER(x+s,n)

FERE B BMI FREfE HIIEE gk PR & mAlE RERE  SARKE
(%) @) (kg/m®)  (min) SEE(MIn) (M) (ml) (ml) (ml) (ml)
L 41 53.4+5.219/1122.3+1.8230.3+615 29.4+4.8 315.0+98.4 451.7 +136.81660.8 + 206.3813.6 + 172.52473.2 + 272.6

A5

B4H 56.3+6.216/1421.8+1.5233.6+47.4 282+75 298.3+102.1471.7 +140.61630.5 +222.4760.5 + 104.52390.4 + 288.4
t{i 1.289 0.617 1.095 0.202 0.116 0.664 0.558 0.351 1.456 1.153
pfE 0203 0432 0.278 0.841 0.464 0.522 0.579 0.727 0.151 0.254

2) 5 Tl b, TofF L 2H PH. BE. HCOj F#fik, Lac fHFFmi(P<0.05): 5 L 4HLL%E:, B4 T.hY,
PH. BE. HCO, Jt#&, Lac fEP&K(P < 0.05) L% 2.

Table 2. Comparison of blood gas analysis indexes between two groups at different time points (x +s)

2. MEREMSOIEFRHILER(x+5s)

febr 2H 5 To Ty
PH L4l 7.40+0.4 7.32+£0.03
B4l 7.39+0.03 7.38+0.05
t 0.658 5.772
p 0.613 0.000
BE L4 14+16 27+14
(mmol/L) B4 13+19 14409
t 0.169 13.816
p 0.867 0.000
HCO; L4l 247+14 19.8+13
(mmol/L) B 4l 243+14 237+11
t 1.219 12.068
P 0.228 0.000
LAC L4 0.79 +0.29 2.65 + 0.49
(mmol/L) B4 0.92 +0.36 1.84+0.24
t 1.567 8.117
p 0.123 0.000

"P<0.05 "P<0.01; HALLE: * 5 Ty tbkk, P<0.05; ZHiH H#: ° 5 L 40 L%, P <0.05; PH: F ZH i) =41.384",

FAWN =62495", F £H =6.009"; BE: F4 =56.322", F4IN =81.4197, FXH =27.007"; HCO;: F
#HiE =29.152", FHN =51.529", EAH =17.752"; LAC: F #[a]=54.602"", FHHN =166.369", FAH =
25.380"",

3) 5 Tolf s, Toif L 41 Mg* F41iK(P < 0.05); 5 L 4ltk%, B 41 T, Mg* 7f& (P < 0.05) 1L
% 3,
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Table 3. Comparison of magnesium ion concentration between two groups at different time points (X +s)
3 MEBETENERES FIRENEEE(x+s)

E =2 2H ) To T, T3
o L4 0.90 £0.06 0.73 +0.05° 0.91+£0.05
BET b
B4 0.91+£0.04 0.91+£0.03 0.91+£0.04

"P<0.05, "P<001; HHFHE: 5 T i, P<0.05; HEHE: 5 L 4HE, P<0.05; F4 =44.180", F
0 =91.9417, FXH =97.594",

4) 5 Toiftba, T,Tai M4 IL-6. TNF-a FFE(P < 0.05); 5 L 4tb#:, B4 T,T3H IL-6. TNF-a
FAAR(P < 0.05) W% 4.

Table 4. Comparison of postoperative inflammatory factors between the two groups

4. FHBERMEFRKFENLER(x£s)

2H 5 To T, T
L4l 36.23 +3.35 91.20 + 7.41° 77.81 +6.51°
-0 B4 35.77 £3.32 82.90 + 8.46™ 65.57 + 6.61°
L4l 14.67 +3.07 52.50 + 5.41° 41.87 £5.37°
ThFe B4 15.07 £ 2.72 39.47 + 4.73% 32.53 + 4.59%

"P<0.05 "P<0.01; HANE: *S5REARME, P<0.05 A 5L 4kE, P<0.05, IL-6: F4H =
44,330, F4Py =1481.428", FXH =18262"; IL-6: F A =172.833", TNF-oF: ZHN =1126.834", FXXH
=41.453",

5) 5 LZHt#, B A{ERER M558 A ARG 12 N H FIFET- R EFHE(P < 0.05), W% 5.

Table 5. Comparison of postoperative the length of hospital stay and mortality between the two group (X +s, n)
5. FHEBEARBERMEMARRRTERALER(x+s,n)

45 G 1A 6 H 124H
LA 132+18 0(0) 2(7) 8 (27)
B4 112+1.7 0(0) 0(0) 1(3)
b 4.393 / 0.517 4.706
p 1E. 0.000 1.000 0.472 0.03
4. g

JER ML e i s RSB AL R 2 —, W ROR R AIBE T R H e H AN KR H AT R AR R
SR i PR ARIA PRI T BUT], TR A 38 O SOE S N, 3 R B 1 O S A B T L
PR PURG, HIAE R NIE E S ARG I AE &% B IRERENG . KR I AT TR A K[2] [8], fEEFEBH
H, ARJE RER 5K SINKIDIREAR R[] B FUAR LT ARG . AP FAE 0 1T BE T i e i P
SNE AR MR LA s PR e 8 5 BT HIE DTSR oA Ja B85 7 A4 SIR 47 9%[9] [10] [11].

AJE SIR ISERS PR 2 A FE AT AIA A AN T T, 56 AT S — J0UE 7C th & WY, JEJRE5 mT (2 ik 8 P S 2 [12]
AW TORAEIE BB HEER, HEER TRTTDIZX SIR AYRZI . AR R TR A SR IS5y T 22 7 e 4t i
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RO, PRUE T PRI bt . AR08, AR AT BELMT S S0 g R A 8 04 I R S RE S R [11] e EA
WEFTH,  PILH B I T BRI 5 i R 8] 22 S G i 25 7

JFF RO B A J5 5 4% B R s ik i i o2, 11 ik i a8 n[13]. S8R AR AT B AR [14] . REAHEN &
BAARG P2 e 1 R b AR SE A B B AL PR AR R = 2B [15]. It FLER AR %2, LRGSR FEAK. 1 hnbs,
PEBS T IHFEH SRR PE R B2 [16]. BRS, A I UIBRA 5 3R AR 7= A A A/E . 5 LRS
FHEG, AN, R AN R S T, SRR R . B — IR T KL, BRS
A LA AR R R TR B K R AR, JF B ThRe B IR EFH[17], ElmR S5 d, 5 LRS AL, BRS
TELEFRFIRI-TA 7 1, o MR R4 [10]. AT RN, 5 Tom AL, TP Lac IREEF &,
PH. BE. HCO, [#fiX, 5 L ZHAHLL, B 4 TWH Lac IFEREMK, PH. BE. HCO; fti&. #ié7x BRS 1]
PACERARIVERR T 28, RIS FLIR T i i

MiESERAEMILTF IR, S5 IE AR AR A A P [3]. F, BEFEHT%R
PEAE N VE e RGN, T R DRE . BEE TSR Z PTG TR R AN, Y SRR AN AR R, T
T PN R AT S B I A0 B IR T K AT 3k 2 i [3] [18]. FFAEVIRRAR 5, 858 IR E A A S BRI [19].
TATI TR RS ToAHEL, T L HBERFIREIRK, TR EREIKT, Tow Tt B HBES TIREE
TR, 5L AML, B4 TR FIRES S, #&n5 LRS ML, BRS WEAMEEE TR LA4E
R R VIR AR B S IR E, D AR5 IRBE IR R A .

WL R, 4HMEE 7 IL-6 A1 TNF-o 5 SIR 7™ EFRFE IEAH G, AT DUE AT SIR 7™ B AR B 14845 [20]
[21]. ABFFEEIM, WHAEEARE LAH. 6 MHIRTHRLGI EER, 5 ToMk, Tow T H4 IL-6
M TNF-o WJETHE .. 5 LA, B4 To. Toif IL-6 Al TNF-o WRE AL, AREMABEN A48, RJF 12
AN HPET R R E RS, SRRV ARE#AE T SIR, 5 LRS #HEL, AR ¥i A BRS wJ LAk
SIR FREE, ARFIAJGAERCRTE, FIEARE 12 > AT,

AWFiH, 5B AL L 4 SIR AR S T B SR A48 58—, RPN LRS 2> ik Mok 20 i i)
AL R, AR IL-6. TNF-o S5 Z MM N 7Rk [4]. 36 =, L ARAMAREVERR 8 A7
B TF i vl AMS IO I 2 S Ri[22], B8 =, L R AR AR UAE (2 2 2E S B [9]

A FAE — LR R E5E, AT 7 A S AP, LRS A1 BRS. it — i &R M2
BRI RIR AN A VORI A B R K FE N I 2 AR ol B = o HLIR, ANTEAR T BRS, MRS
B, £=, RZARFHEIIRINRAE. it BEIAT AR, B —, BEG MM
I M NANHE R AR A, FRATTROBIE TR A N /MG A BR . PRI, TR EETE 2 H4ahn. RFEAE .
Z TR ELEE LRS A1 BRS 4 1A 28 i IR 1 (R 52

5. &g
L LRTIR, GRIREEIMAS TR AR FF A 2 BT DD B A S8 (K AR rp 33 A B ML (R 2R, g
FURTH =R, ARG RIE RS, 4 ARG ERE ], BIORERET .
EEMA
PR 7 OB - WRIRIT R & (% 5. YLGX-WS-2020019).
SE 3k
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