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Effects of Calcium Ion on the Stability of Total Parenteral Nutrition Solution
ZHANG Wenjun, WANG Bin, CAO Hejing(Dept. of Pharmacy, General Hospital of Tianjin Medical University,
Tianjin 300052, China)

ABSTRACT OBJECTIVE: To study the effects of calcium ion (Ca®") on the stability of total parenteral nutrition (TPN), and to
provide reference for clinical use. METHODS: 4 kinds of TPN containing different contents of Ca* were prepared according to ster-
ile operation procedure, and at room temperature, their microbial limit, appearance, pH value, osmotic pressure molar concentra-
tion, the number of insoluble particle and emulsion particle size were investigated at 0, 2, 4, 6, 8 and 24 h. RESULTS: Within
24 h, no bacterial colony was found in TPN, and its appearance had no obvious change; pH value of TPN were all higher than 5
at different time points, without statistical significance (P>0.05); osmotic pressure molar concentration of TPN were all within the
range of normal human blood (280-310 mOsmol/kg), without statistical significance (P>0.05). As the increase of Ca’’, the num-
ber of insoluble particle =10 um in TPN showed increasing tendency, with statistical significance (P<<0.05); that =25 pum had
no significant change, without statistical significance (P>>0.05). There was statistical significance in emulsion partial size of TPN
at different time points (P<<0.05). CONCLUSIONS: Ca’’ can influence the stability of TPN, manifesting as the number of insolu-
ble particle =10 um and emulsion partial size increase. To garantee the safety of TPN use in the clinic, the concentration of biva-
lent cation in TPN prescrption should be kept in reasonable range, and TPN should be used as soon as possible after preparation.
KEYWORDS Calcium ion; Total parenteral nutrition; Stability

4 Ik 8 5% W (Total parenteral nutrition, TPN) il 4342 2% ,
I IS 42, 4% 318 BT B 22 A2 FELAR T, A 24 00 103 R
JC b AT AE X oA e v = A it (R, TPN ARE S P X s
e G I8 I 4“2 4 R Mg e, M 56 SCRIRAIE S, HoRa e ok
FAZ AR R AR, ORISR T IR H WA —
HrBH B F——45 B F(Ca™ ) % TPN (9 pHAR 3535 HEBE /R Mk B
AN PR LR AR AR , A A BRAS 1 SS TPN AR
THRE P AR BRI A0 , SRR I PR F % 4 A48
1 #MBEE5F*®
1.1 %=

SMC 30D #4375 375 H B K v JEE I 52 1 . GWF-8TA Bk 43
MrAL (R TAT BY7 A# A B2 7)) 5 PHS-25 R E i pH i ( 1
VRS SRS (ST BN ] 5 TE 2000 4 J8 B8] B 96 5 i 1
(HAJE MR ) s IT-170 BUHES TAE G (KR 4 a3 7
WA .
1.2 #m5iRH

10% # & B S (R E R KR A F R A AL S
AKT2F2, #LHE + 250 ml: 25 g) 5 20% /A< 4 B Wi L 7 99 )

* AR, B BT R 2 . B . 022-
60814158, E-mail:zhangwenjunl@163.com.

HEZED; 2016455 27 55 1711

(C8-24Ve) [ fih 44 « 1PN T, DURAE ST (R A B w4tk
5 :144548082, FILA% : 250 ml]; il & RS (TLH T FB 1=
PR AT FRZN 7] 52 21502203, FLA% 10 ml: 400 u) ; A 45
FRESE ST (RS 25 VAT BRA ], 35 1411131, #iA% : 10
ml:1 g); 527 B BRI (18AA- 1) [41L5:801A009, A% :
250 m1:25.90 g RV IEIR )] Va1t 2 A= 2 i (1) (i
% AR DCA  $HES - SOHIS1 101, #0A% : 10 ml) 156 FH /K
AR (B 45 KR 2, 35 - SOHMB40, KA - 467 mg) 1
W ARSI 24578 BRA 7 5 I BB A R 7% 3k (CRHE T & SRk
KIBA RS :26392902)

1.3 AbFHHER KB

235 2012 AE AR SNRF 2 I KRR 95 SRR 4 5 1 I
TR N K I NE SRR B ) (DL R RIFR S8R ") e 4 LHAL 5™,
B TPNAL MR 1.

PG AR E R T TPN . AbJ5 1 AR 7532« T T
eG4 25 S I ARSI 759% Z B 35 . TG T S e
o ESCG 5 1k A A 2 SR W 1 S AR M A 2 R AR IS
AZNEWZLH U8 5 2 S 0.6 mi T2 10 % i 4 e o
W 4 5 SRR R (18AA-TT ) & JBE 5 25 1 i A
S e IR T L SR B RS IR A HESUE
BTN G , PR EbRIC . A5 2~4 BRI ik G

China Pharmacy 2016 Vol. 27 No. 17 -+ 2339 -



1 BZTPNAFERK

Tab 1 Prescription composition of TPN

W 254 3.
X2 HTPNpHEHMNELER (Xts,n=3)

W Tl 52 w5 M Tab 2 pH value of TPN(X+s,n=3)
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Tab 3 Osmotic pressure molar concentration of TPN(x+s,
n=3,mOsmol/kg)
BBEERIRE
0h 2h 4h 6h 8h 24h
285784007 285841019 285.91£0.11  28588+0.16  285.93+0.11 285.83£0.17
287524657 285841007 285912023  285.87+0.03  285.97+0.03 285.91£0.13
28828%1320 28585+0.12 285801022  285.8310.04 28584022 285.7410.07
285901028  28591+0.18 2982412128 285901006 285.90%0.17 285.98+0.10
4 REERRIRNE SR
2 TPN HORTE O I 2 25 2R DL e 4.
F4 BTPNPRAERMMAMEL R (X £s,n=3,%/ml)
Tab 4 Insoluble particle of TPN(X*s,n=3,grains/ml)
. R AR
w5 *:jﬂly 0h 2h 4hﬁ yéh 8h 24h
1 210 2817+1446 20831007 175041507 1700518  1833+388 2143£10.64
225 1834232 1004110 083+L17 1001126  3.17+223 086+ 146
2 210 400042289 26334771 33671638 310049327 2433+459% 437124217
225 2174223 100£200  217+214 033082 1334121 1861234
3210 51334826 39504766 37.004660° 3183114397 55.17+24.46762.5743592°
225 2674472 1331197 067+121  033+0.52 167207 129+221
4 210 131.00£71.06" 76.00420.12° 74.33£29.54" 7850+39.87" 101.17462.35"47.71£39.21"
225 150£105 167163 083+160  3.00£276 133151 029£049
TE: 545 THE, *P<<0.05
Note: vs. prescription 1, *P<<0.05
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Tab 5 Emulsion particle size(x+s,n=3,pm)
TRIALAR, pm

iy

DO [ w2 o —

5 0h 2h 4h 6h 8h 24h

1 3341181 4192097 5181089 598£2.04 60601198 531107
2 474£1.01 7421238 6631235 1015£3.29 568157 875£390
3 6731172 10.8416.76 8111249  S64xL1S 11542761 134121353
4 8611469  1270:542 14283977 163921004 10292310 12.02£528
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Fig 1 Microscope observation of the prescription of TPN at
different time points (x400)
A.prescription 1(0 h) ; B.prescription 2 (0 h) ; C.prescription 3(0 h) ; D.
prescription 4(0 h) ; E.prescription 1(6 h) ; F. prescription 2(6 h) ; G.pre-
scription 3 (6 h) ; H.prescription 4 (6 h) ; Lprescription 1 (24 h) ; J.pre-
scription 2(24 h) ; K.prescription 3(24 h) ; L.prescription 4(24 h)
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Determination of Plasma Concentration of Magnesium Isoglycyrrhizinate in Patients Underwent Liver Re-
section by HPLC

ZHANG Xianxiang', GAO Yuan',LU Yun', ZHANG Bingyuan®, WU Liqun®(1.Dept. of General Surgery, the Af-
filiated Hospital Huangdao Hospital District of Qingdao University, Shandong Qingdao 266555, China; 2.Dept.
of Hepatobiliary Surgery, the Affiliated Hospital of Qingdao University, Shandong Qingdao 266003, China)

ABSTRACT OBJECTIVE: To establish the method for the determination of plasma concentration of magnesium isoglycyrrhiz-
inate in portal vein and peripheral venous blood of patients underwent liver resection, to further validate and evaluate pharmacoki-
netic characteristics, rational and safe use of drugs in the clinic. METHODS: 31 patients underwent liver resection in our hospital
during Oct. 2014-Mar. 2015 were given magnesium isoglycyrrhizinate intravenously at the beginning of surgery. Portal vein and pe-
ripheral venous blood of patients were drawn at 1 hour after drug use, and HPLC-UV detection method was used to determine the
plasma concentration of drug. RESULTS: The retention time of isoglycyrrhizinate magnesium was 4.5 min, which showed a good
peak shape, and was not interfered with the determination by plasma endogenous peak. The plasma concentration ranged from 0.55
to 55.00 mg/L. The minimum quantitative concentration was 0.55 mg/L. The extraction recoveries were 84.7%-87.1% , and method
recoveries were 101.29%-105.4% , and RSDs of intra-day and inter-day were less than 6 %. Plasma concentration of magnesium iso-
glycyrrhizinate in portal vein blood was significantly higher than in peripheral vein blood of patients underwent liver resection
(close to 2 times) ; and plasma concentration was not affected by primary liver diseases and underlying diseases such as cirrhosis.
CONCLUSIONS: The method is simple and has high recovery rate of extraction, high accuracy and high sensitivity. It can meet
the needs of pharmacokinetic study. After the application of magnesium isoglycyrrhizinate during liver resection, there is higher
blood concentration of magnesium isoglycyrrhizinate in portal vein, which is beneficial to protect liver cells and improve liver func-
tion. It is suitable during perioperative period of liver.

KEYWORDS Magnesium isoglycyrrhizinate; Plasma concentration; HPLC; Pharmacokinetics
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