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Determination of Serum Concentration of Vitamin A in Healthy Volunteers and Hepatocirrhosis Patients by
HPLC

XU Fengmei', YU Meili*, SU Rui’, LU Wei’ (1. Dept. of Pharmacy, Tianjin Third Central Hospital, Tianjin
300170, China; 2. Tianjin Third Central Hospital/Tianjin Key Lab of Artificial Cells, Tianjin 300170, China; 3.
Tianjin Second People’s Hospital/Tinanjin Institute of Liver Diseases, Tianjin 300192, China)

ABSTRACT OBIJECTIVE: To establish a method for the concentration determination of vitamin A (VitA) in hdman serum, ‘and
apply it in healthy volunteers and hepatocirrhosis patients. METHODS: After liquid-liquid extractiony serum sample was deter-
mined by HPLC. Using VitA acetic ester as internal standard, the separation was performed on/Ktromasil €;s Column with mobile
phase consisted of methanol-water (98:2, V/V) at the flow rate of 1 ml/min. The wayelength \wasSet at 325 nm, and the column
temperature was room temperature. The sample size was 20 pl. RESULTS: The linear range of VitA were 0.012 4-3.210 pg/ml(r=
0.997 2,n=5), and the limit of quantification was 0.012 4 ug/ml. Inter'day, and intra-day RSD ranged 1.66%-2.97% ; sample re-
coveries were 98.18%-99.56% ; extraction recoveries were 89159%-91.38 %+« Average blood concentration of VitA were(0.71 +0.08)
pg/ml in 24 healthy volunteers and (0.28 + 0.06) ug/ml in-24 ‘hepatocirrhosis patients. There was statistical significance in average
blood concentration of VitA between healthyivolunt€ers and hepatocirrhosis patients in different age groups (P<<0.05). CONCLU-
SIONS: The method is simple, rapid, sensitive and accurate, and can be used for the concentration determination of VitA in serum
of healthy volunteers and hepatocirrhosis patients.

KEYWORDS _ HPLC;WVitamin A; Blood concentration; Hepatocirrhosis
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Fig1l HPLC chromatogram

A. blank serum; B. blank serum+ VitA standard solution +internal stan-
dard; C. VitA standard solution+internal standard; D. serum sample of
healthy subject + internal standard; E. serum sample of hepatocirrhosis

subject + internal standard; 1. VitA; 2. internal standard
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FRUEG S 100 L, 435I AZS LS AN AR A 100 pl, Bt
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RN 55 P FR B TR LA () AR AR, T B/ NI — 3 i
UM R B w=1/x") A TEAE RN, A5 B 5 RE Ry y=1.689 3x—
0.013 6 (r=0.997 2,n=5) . 24 TR, VitA 19 1l 24 ¥ [ 1
0.012 4~3.210 pug/mlFEFE N LML R R4, it PR 0.012 4
pg/ml,

243 KEEERE KEELIH N HIERSDFER. 4056
il g TR (1560 2,0.395 4.,0.050 4 pg/ml) ) VitA
FRUEVE I, 25 FE S A H A UERE 5 UK, 48 H RS s S22
ESHd, B HNBKEE., 258 8/R, HNRSD N 1.66% ~
1.92% , A6 RSD N 2.27% ~2.97% , % WiZ T =R B E R
I AEE IR R R 1,

1 BEERBER(xts,n=5)
Tab 1 Results of precision tests(x+s,n=5)

TR H e H IS %

ug/ml SRR pg/ml - RSD, %  SMFEKE ug/ml RSD, %
1.560 2 1.5274£0.045 1 1.66 14873+0.087 1 2,97
03954 03728400257 1.84 03529400645 248
0.050 4 0.0482+0.0142 1.92 0.0451400156 227

2.4.4  WERMREIREG  UERA RS LUBNRE ISR IR T B0 e (TR 1
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A TR R R BE IR AL T A i A iR Dy R
99.56 % ,98.18 % F1198.81% (SE-XJ A FIICK A 98.85% ) ,RSD
31K 3.27% . 2.94% F13.01% .
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FRUET R, B B ARBT R (2.212 2.1.047 4,0.702 4
pg/ml) B IR L TE A i , o TR B 43 BB 5 % o 452,370
N ARSI, 0 Sy A R e TR 5 () A X 7 R
TR I VItA AR E T, SRR A TS 5 Uk, T s AR
g G AR T 0 G R R AT LA, A A 1 R IR [ i
R, RN, AT R B bR IV A 1 B e
49120 90.58% . 89.59% H1 91.38% , RSD 43 %l H 3.27% .
2.94%F13.01% .
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50y, T N EOLCE , I+ 0.2.4.6.8 h FlAEE,
TR T S i vk B, B AR R e M, SRR, Eil
TCE 8 h A, 45 FE &L P VitA (19 1fi 25 ¥k FE AR fE AN K, RSD N
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I 2H A R A AE A [ 3 g DA A 7 R ik
SRR, 2l PRERIZ R IR SR A . A AR : D41
16~68 % ; @ LU F I HL )5 (HBsAg) BHYE > 64~ J , Rl i
7% YRR 558 (HBV ) -DNA 22Kl BH M ; ORI I R IR
TE BRAES G S, T 25 G R R AU LA R 2, 2 12005 4(18
YL HIFRBIR 16 ) W02 W C BT 58 5 TR Ak 2 A
W @B R R AT TR ST A YHUREIRIT Y
B HEBRG I T R RN S e G
TR L A B etk 2RI R TR I HERR © 4 0 i ak
HAb RSB R A 8 o SR B & HPLC 0 5E M 2H 2 18
% VitA [ 254 B , SR FH SPSS 18.0 ik b BTG 4 . it
FORHx + 5 2R, I L BSR BRI R T 227087 . P<<0.05
ZESRAGI AR 24 BIfEREZARE T 24 BB AL B3 VitA
MR ESE R I 2.
R2 24BRRZIREF 24 GIFFEL B VitA MZ5RENE
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Tab 2 Blood concentration of VitA in 24 healthy volunteers
and in 24 hepatocirrhosis(x + s, pg/ml)

- 16~17%  18~44%  45~59% 260%  TMZkE
(n=6) (n=6) (n=6) (n=6) (n=24)

XA 24 0674013 074+006  072£0.07  0.69%0.07  0.71£0.08

R 24 0294007 031£0.08  027£0.03  025£0.05  028%0.06

t 532 647 8.10 721 6.78

p <0.05 <0.05 <0.05 <0.05 <0.05

2% 2 T DL, 24 i fl ¢ 37 503 R 24 (91 JH-B Ak £ 35 VLA (1)
S5 24 9 B 4350k (0.71 £ 0.08) . (0.28 % 0.06) pg/ml ; A [FI4E
W B it FiE 5203 VitA I 29k B 5 IR AL R LA, 25 3
GiitefE L (P<0.05),
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VitA (25 000 TU/d) W] (%A% 28 2 P RS Ak £8 35 R P AR 56 32 AR 1)
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RAEIFREL R 3232 VitA YR YT 10 RS LR B /0 2 41 it
WEEE 1 (MOG ) J2 P ik EL 41 50t 2 A gz B, 38 4 78
VitA I] B8 7 2 & MR AL BB A 00 a)T T A BURAE R Y. E
SAENR AN, BERSIE AF IR 19 VitA , (B 25 JHFJIF 32 3y ek b 2%
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A0 T VitA AT HSC S Ak, 3 i U 2R 4k 44 i
EEAROT 3 4 AP 2L BT (ECMD) TR, 3065 O 3 FR Y
ECM, M/ WILRCZT 45 240 L I8 1%, A 30 b B 6 1 T4 44k
R A BRI R A AR B KA R AR . AR, VitA
A3 RO £ 7 A B A L ELEA 2GR 1] S50 3 0 ih
JEr A2 DRI, X HR T VitA R I 24 R B A T ), A5 B
FBE S NS T R VitA B , W S R FH 25
ITEHA T R AN EEZNE L.

Hap, EBR F R BIART A VitA BRI 724 3 Fh, 43550
ik BALESANEFIHPLC B, MU VitA 7828 4ME X
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g3 AR 2E R, TR A — AR A TN E | O bRk B
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R T L BRTE 2210 4 5T, (5 [ETAH 25 BORE ks Lo Ase Bt 5, T
At e BRI AR B o AR SCR MR- BUE R S i A 7
HIAL I, A FAR 5 [ B, ik 52 5 ), (15 €0 3 g U T o
o PEREHIIE-/K (98 2, VIAE NI SNAH , Al il VitA i £8 B i
) S, FECRUEST 29 B R TTER T, S Sl a3t 18], A 1
7 N T R AR N R O 5 = R W L R v e W B
SIFRVE R SV R BEATH R T A GRS Rl 4, BLR
A E B ERIUANCR (RSD<5%) .

AR IR A (R ARBRET A 35 VitA i e i
KR TR 2 1 E(P S 005) , 7% B 24 I 32 2458 45 380k AR s
ARE, FE A I VACA 2 R AE TR, 1 BN VitA 7K R
[ MmBRYG TN B A0 S5 0E , 75 S B 0 78 VitA | T4 A2t i 1
VitA W32 ag . R, I PRI AR S 8 5 1A P VitA I 253k
FEMAB A RIS X 25 24 ) e A TR 8

25 b AR T A 7 9 HPLC 2 a7 (8 bt , HL R S0
TERRAE AT, AT FH I A L3 e VitA (e, 4k IR A
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Analysis of Pathogen Distribution and Drug Resistance of Burn Patients in Our Hospital from 2013 to 2015
YAN Jiong(Dept. of Burns and Plastic Surgery, Wuxi Third People’s Hospital, Jiangsu Wuxi 214041, China)

ABSTRACT OBIJECTIVE: To investigate the pathogen distribution and drug resistance of burn patients in=our hospital, and to
provide reference for rational use of antimicrobial agents in the clinic. METHODS: 389sburn-patients were selected from our hospi-
tal during Jan. 2013 to Dec. 2015 by simple random sampling, and then analyzed retrospeetively in respects of pathogen culture,
identification and the results of sensitivity tests. RESULTS: 678 clinical specimen were collected from 389 burn patients of our hos-
pital, 564 strains of pathogens were detected, with positive rate of 83.19%7 Of 564 pathogens, there were 367 stains of Gram-nega-
tive bacteria (65.07% ), mainly including Pseudomonas.aeruginosa (158 strains), Escherichia coli (67 strains), Acinetobacter bau-
mannii (36 strains), Enterobacter ¢loacae (31 strding)s; there were 177 strains of Gram-positive bacteria (31.38% ), mainly includ-
ing Staphylococcus aureus (8lsstrains)), ‘Enterococcus (44 strains) and Staphylococcus epidermidis (26 strains) ; there were 20
strains of fungus (3.55% ), mainly/including Candida albicans (13 strains). There were 42 strains of ESBLs E. coli (62.69% ) and
11 strains_of ESBLs\Klebsiella pneumoniae (40.74% ). Gram-negative bacteria were highly resistant to aminoglycosides, S-lac-
tamase, \tetracycline and cephalosporin. P. aeruginosa was sensitive to colistin sulphate. E. coli, E. cloacae and K. pneumoniae
were sensitive to imipenem, A. baumannii was sensitive to meropenem, and their resistant rates were 0. Gram-positive bacteria
were highly resistant to many common antimicrobial agents; S. aureus was sensitive to vancomycin, S. epidermidis sensitive to van-
comycin, teicoplanin and minocycline, and their resistant rates were 0. Resistant rates of C. albicans and C. tropicalis to amphoteri-
cin B and 5-fluorocytosine were <5%. CONCLUSIONS: Main pathogen of infection in burn patients of our hospital is Gram-nega-
tive bacteria, mainly being P. aeruginosa. Producing enzymes and drug resistance of main pathogens are serious. It is necessary to
standardize clinical application of antimicrobial agents and choose antimicrobial agents rationally according to etiological examina-
tion and clinical symptoms.

KEYWORDS Burn; Infection; Pathogen; Distribution; Drug resistance
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