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Effect of Alanyl-Glutamine in Blood Preservation
Solution on the Storage of Red Blood Cells

LI Da-peng*, LU Chun-lei"” , WANG Feng-jiao* s REN Hong®,ZHENG Wen-zhe"
(a. Centrality Laboratory;b. Medical Service;
c. Department of Blood Transfusion,the 88th Hospital of PLA.,Shandong Taian 271000, China)

Abstract:Objective To study the influence of alanyl-glutamine in blood preservation solution on the storage of red blood
cells. Methods Twenty sterile tubes were divided into two group:experimental group and control group (n=10). The 0. 42
ml blood preservation solution III was added into each tube in both groups. Additionally,the 0. 756 ml alanyl-glutamine solu-
tion was further added intoeach tube of experimental group. The 3 ml of venous blood from clinical donors was preserved in
each tube of both groups at 4~6°C. The FHB (Free hemoglobin) in the plasma of each tube was detected after 10,21 and 35
days for analysis. Results The amout of FHB in experimental group and control group were respectively (13. 687 43. 490 vs
31.319413.949) mg/L,(24. 677+ 11.510 vs 47.753+22.231) mg/L and (48. 081+ 16.412 vs 71. 346 +23. 342) mg/L
respectively after 10,21 and 35 days. The results between groups at each point were significantly different ( P<<0. 05) ,which
was lower in the expermental group than that of control group (P<C0. 05). Conclusion The amout of FHB in the plasma of
storage increased with time. The alanyl-glutamine in preservation solution [[[ was proven to have protective effect on the red
blood cells of storage.and had protective effect excel blood preservation solution lll in erythrocyte membrane. The FHB and
hemolysis were ameliorated and it thus improved the quality of blood storage and infusion effect.
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ol 7 LI I R A7 0 3 4 DR 20 00 i A A 2R
P B AR 0 7= Az LA KR 3 R A7 20 240 M 75 i 4 J
A5 0 154 Jm 25 TR 2% 0 21 40 B AR5 L 2 R A5 3 A
(e 5 B2 2 00 s P i 3 I 98 T BB K A 32 ML ol K
Fh e ARV A B R AR 2 A R PR A IV
PRATHC I 28 T 9 e A A e e 07 5K, 4545 SR 4R ML

WA AT 2 R W 0 U M £T 8K A (free hemoglo-
bin, FHB) A8k , 45 158 e X £ 40 M K2 fifk A7 1 9 o &
B s, B R,

1 #M5FE

INRERCIE R S e KPS KR PRI NIIPN
10 9, 300 B AR I N B A Gkt A5 1 L R A

» BEETE N A E SRR E GR84S . CWSL1]297)
YEE B ZERME (1964 —)  F AR}, B EATF I, TF 58 7 17« 224G 56, Tel: 13583848186 , E-mail: lidapeng1964@126. com,
BIEE . BEHE. B, FTEEN, Tel: 15505486678, E-mail: 15653808901@163. com,



AR E AR 31 E Hell 2016411 A

J Mod Lab Med. Vol. 31.,No. 6,Nove. 2016 109

AR PO e K M

1.2 Az 5 g FHB REALER 46 722
RUOEMo E BT (g 58 = B A T A I
£ 510 nm,1 em R A (5415R 7 & /D
RIS L. 5810R & 38 Uk & 3 5.0 AL (FE [E Ep-
pendorf A 7D %, FHB il & i 7 & 4 [ B 5T 8 %
Y T RIS T .

1.3 o R A i d] U PR T & A &
Pt Jeie 1 569 (DA N RHE 50 ml = 10 @) finA 0. 9 g/dl
SALEN T ST 50 ml B B L 2 BOR AL il #1455 R4
FH R P Sk i 4% b ot 8 PR A8 I Y )1 R A
IRONT] A PRI S 150123, 25 54tk o Sc S (25
F H20045509) . H e Jy 3= 2 M 8k R A M 5%
R T K i WA . P A 2 I e A R 5 1M
PRAFC 4% 1.8 = 1 HLBITR A 34 50 e A 52 56 41 i Y
PRAFW L T BEZH I Y R AT Wk I YR AR A R T

Lo =g % BmREERE 20 R4 8 ALB
H. A H S L 1~10 45 Ry 2 0 A TR & T
23 S T B B BEWE 0. 756 ml K2 i Wi AR A7 W T 0. 42
ml; B 2H R % B 2H . 1~ 10 4 159 43 900 A i A% 77
W 0. 42 ml,

i BE— VPR A R AL I 4% I PR A7 R R 4
M ZE3R 43 0 R AE 10 M5 iR 1t 255 =A< 0 356 75 Bk I, XoF i
A ABFA 1~10 IKEH % 3 ml. LG
TilE R 4~ 6°C IKFR R AE .

15 dgdmamle IMWCRERE 10,21,35 K49
il A,B W4 FHB & & . FHB & R H 7346 1
a3k A% e R A B AR U B S B OR BEAT S A
510 nm I 445 OB EE AL RN BBl 0~
200 mg/L,

1.6 Zoit 5o KB B LI E AR M2 (o
+9OFR, EEE SPSS13. 0 48t 2= 81 4T SR
Ab L ZH N AR A C X ¢ KGR . P<<0.05 HE R
BAGIE XL,

2 HR ORMIGHE 10,21,35 KA A,B W
1 FHB & & . 8 i 4 it /] 4341k T, Ty Ty
AT, ,AT,,AT;.BT,.BT,.BT,6 4, % 41 5 A
Goibalge 1. el AH A DU B (][R BE AR AL B PZH
G 000/ BT E XA AR BRI L X ¢ R e g R LR 2,
H AT,-BT, ,AT,-BT, . AT,-BT, 4 i A5 5y
AR OCPAEI<C0.05) . KA R E G5
X (P<<0.05),

SO0 B0 e ek Ay T A I e L i) R R R Al
SR 2 X BOHE AT BR LA 56 L AT e A% IE &R Bt
7805 7 1F (Greenhouse-Geisser ) . K 56 4% 5 UL
& 358 5 RO M3 B RO HE AT 7 25 0 B (F
) AR RS KR 2 225 B A5 E

X (F=68. 031, P<C0.001) . K I 4 18] 2 5 A 45 i
E Y (F=21.422, P<0.05) , i) 54 5 K & 2=
) G FH L TEAEH (F=1. 924, P=0.194>>0.05),
LSD k#4745 K il B (8] 22 8] 22 36 bb A, 45 2R 0L 3R
4, FWIFKKM T 2 E FHB &8 25 38 B A 4
R R S CP<C0.05) o H R R U A B) AL B 41 17]
ERWH G E L (P<<0.05), 48] FHB & &
AHYBEMT BA,

TE «=0.05 # {75 KF N, £ K i 8] Z [&]
FHB & & ¥ /7 76 35 M 22 55, A () A6 I A i) 241 [
FHB S A EREM 2R AHAYRBEMRTB
2,

*x1 &AM FHB &M1& (mg/L)

A5 B bR %

AT, 13. 687 3,490

AT, 24,677 11.510

ATs 48.081 16. 412

BT, 31.319 13. 949

BT, 47,753 22.231

BT, 71. 346 23. 342
xR2 £ FHB B (R4 R

gEpl| B i t p

AT,-BT, —17. 632 11.835 —4.711 0. 001
AT;-BT; —23.076 15. 080 —1. 839 0. 001
AT;-BTs —23.265 19. 384 —3.795 0. 004

WA A 25 A Gt 2 B L (P<<0.05),

%3 BREIR I 45 R
RN Mauchly’s W Approx. ¥’ P €
ARRE 1..000 0.000 0.000  1.000
fif i [ % 0.909 0. 766 0.682  0.916
AR e R 0. 385 7.630 0.022  0.619

=4 AEWMEEZE LSD =LK ER

e 95 % B 5 X[

W AW BE bR P . T
T, Ty —13.712 3.139  0.002  —20.813 —6.611
T, —37.210 3.657 <0.001 —d45.483 —28.938
T, T, —23.498 2.830 <C0.001 —29.900 —17.097

TE AR 2 ) FHB & & 22 5 8 BA gt 22 8 L (P<
0. 05) 5 AH [F] &5 M i 18] A, B W20 ) 22 5 9 A5 e b 2 3 L (P<
0.05),

3 W RS T LA B, 52 B 6K AF AR TR A%
PERR 2 K A PR AT AR LA Fh I RE SR AR 2 K 2



110 PR 8 12 2 A ok

W31 HeW 20164811 A

J Mod Lab Med. Vol. 31, No. 6, Nove. 2016

AR, e O A RS I 20 L P A EREE UL 41240 M i A7
6 ELYE R IE 3 A B RN L I VAR A S R ) IfL
WAEAF B T B LRl 2F A B K BRI TR AR A7
T T 4R i A L SRS B I A i A RO L L R
b PR B B oA AT MR A

2124 M Bt O A7 Bof ) A 4G LS 1 i 2 R s o
BT IS 2 M P A B R A S S B T e, R
I R AR TP fE AR B i a3, 2 B AN R
R 23 A v BRI 41 B P A L B 3K FHB &
VNS T EAR R W D (1
FHB & fit 2 Sz il 21 44 A B8 Fo e M e AR i vy &
BURR A A I 4T A0 AR A I R AR AR, AR AT
I H 2 AR Ak AT AR B I A A YRR 2T A0 i R R
FE M BRI L R P T 4 o TR R A T Y T
EIEL

VN G4 e A A It e 2 W A1 3 % 1Y) 2E BG4 5 35
T3 AR R S AR 0 A AR R DA RO 2k il 4
1 F A B B AR FE R R R T A A R TN R
T2 A48 Z Ik e (Glutamine Gln) , 4 2 Bk i Al 9 2>
OB A R FE T AL 4 ZU88 B A 30405 . 48 i i 3
25 6 H R K - B ML AR B S A K O HE bk g A e R
NH"* B34 021 244 B 1 3 3l 1t S % BBk s 1 it
‘@[M]o

AR SCSL G B 2 W L A AT N R) 2 fA] FHB &
AR E 2 R A — R B[R] 4 W) FHB &%
HYEEREELER AHAYBEMRT BAH. XYW
it A7 10 308 B R A7 B ) S A, 25 B0 DR 3R 3 34 2 B 7
I b T, 3 i 21 8 R il FHB & i 0 2 T
. FHB & it 5 R A7 B 1] 2 1 AH ¢ C & 5 [\ B, AH
[ (a0 i 3% FHB &5 A A BT B 4,
& WIS TN I A = Ik e I PR A T AT
ARG ZT 240 B 375 1ML 2% ) 21 440 B B AR 3 4 FH TG T i v 7
AL %o 1 40 B 5 A S 3 DR AP 4 L 7T 338 in 21 4
L R B0 P B e AV A B TR 2% 2 i 1 A4 L B R
I o 3 7 PR T 40 i A= A7 5% A A8 1 45 DR 3R X 41 4 i it
B 52 T, Hi 1 A A DI TR T A B v AR

Rl A S 06 BB L A 2 B o PR A T R A
FU A S T PR 2 I 4 2 T i o X 21 40 S LR b 4
T AFAE R N 5 ) X 20 200 7 A=+ 43 3 0 A5 3
YEFH . B8 I 35 R IR 20 40 R 75 1l M2 1 2% FHB &% &,
P e i A 10098 S5 B S DR B 1 28R, L O B e 32 il
o B T BE ML 21 26 1 & L 0 fE D R E B BRI
JER YL 3 S A YT VR Y L 38 40 R B HL AR af R
A | I TR PR AT B I A B afn, T A v ) R B (T

5% 3Lk
(1] 3k A BRLDT 2 3. Shm /N SERRN I3 U7 B8 1 21

EAREmLT] WACERE.2012,12(8) :77-78.

[2]

[3]

[4]

[5]

[6]

[7]

[8]

Zhang Y, Li HP,Li CM. The affect of berberine hy-
drochloride on plasma free hemoglobin[]]. Modern
Hospital ,2012,12(8) . 77-78.

FIUES, Tk . 21 A0 i R AR BR TS TER R A
WML B A A e Y LR (). B e S SRR,
2012,25(14) :1756-1758.

Wang JB, Wang YW. The comparison of free hemo-
globin content of different storage period for red
blood cell irradiation[J]. ] Med Theor & Prac,2012,
25(14) :1756-1758.

TR R IS IV B0 A 2B A AN IS v I
hERAE I S R R [T ], v S BR 2, 2014, 9(15)
79-80.

Yuan Z]. Influence factors on the change of serum po-
tassium for a large number of blood transfusion before
and after and the hyperkalemia occurred after blood
transfusion[ J]. China Piac Med,2014,9(15):79-80.
ECU SN (R It Y 7 = W R NN Tl N R
PO N LA R A g5k sz [T, T = AR A
2014,52(14) :31-33.

Wang Y.Ouyang ML. Effect of different temperature
scrubbing solution on red blood cell morphological
structure[ ] ]. China Modern Doctor,2014,52(14) :31-
33.

oo 25 E 2L ORRENR A A I A
AR BT 5T (). BE2E H0R 5 T2, 2013, 13 (13)
3691-3694,3709.

Feng Q,Liu Y, Wang Y, et al. Study on the quality
changes of the whole blood during storage time[ ] ].
Science Technology and Engineering, 2013, 13 (13):
3691-3694,3709.

T RGERE SR X T AN TR 75 R A O TR 4 L /)N
A R B ORI SE LT ). v [ 5 . 201023 (1)
944-946.

Zhang W, Xu GM, Liu QN. Research on the washing
effect for different for mulations of concentrated
platelet washing liquid[ J]. Chinese Journal of Blood
Transfusion,2010,23(11) :944-946.

B BRI AR A7 VR L 7 v e 8 00 25 V38 7
B R A 22 [T ], 35 MRS 2. 2011, 32 (32): 6773~
6774.

Chen YQ. Application experience on the blood preser-
vation solution [| in patients at high risk of bleeding
for the sealing tube of blood dialysis[J]. Jilin Medical
Journal,2011,32(32) :6773-6774.

B/ B AR R T TUAE B AR I VIR S R v Il VR
BAESMBETF AR B HLT ] BB R ik (R RO
2011,51(9) :64-67.

Huang XH, Hu WH. Combined application of prede-
bosit autotransfusion and intraoperative hemodilution
in surgical operation[ J]. Journal of Nanchang Univer-

sity(Medical Science),2011,51(9) :64-67.



PR 8 2= 27 Ak

31 % e 20164E 11 A

J Mod Lab Med. Vol. 31.No. 6,Nove. 2016 111

(O XUV . ifp 5 ML 21045 171 436 b 708 T 21 40 ot 2 s il o
87 LT T [ B G 3 % 2 2k 3, 2012, 33 (21) £ 2639,
2667.

Liu HB. Application on the free hemoglobin target in
quality control of suspended red blood cells[J]. Int ]
Lab Med,2012,33(21):2639,2667.

[10] # . REF N b, %5 WEBASE B 2k

Jifi 5 s 18 2 B4 AR A A B AL B0 4R LT 1. e IR 2
#,2012,27(4) :298-300,303.

Cui Y, Wu CX, Yang L,et al. Studies on protection
effect and mechanism of analyl-glutamine during a-
cute lung injury[ J]. Clinical Focus,2012,27(4) :298-
300,303.

(110 SRRZE LRI . TR AR 55 AN IRV Kb 0 4 Sk e %)

[12]

FEER B H AL ], PR R EE A%, 2012, 10(1)
49,97.

Guo YJ,Kong YY,Guan YD,et al. Effects of ectrin-
sic glutamine on patients with critical illness [ ] ].
Chinese Journal of General Practice, 2012.10 (1)
49,97.

MR LE mL AT, AN AR A S T e AR
PR BF 58 2 R LT ). o I A o 2 7, 2013, 26 (1)
1152-1155.

Wei C, Zhuang Y. Wang DQ. The research prgress
on the save time and function change of red blood
cells[ J]. Chin J Blood Transfusion, 2013,26 (11):
1152-1155.

Wis HHEA:2016-04-07 & B HH#7:2016-08-23

(B3 107 50

[6] Antunes VV, Veronese FJ, Morales JV. Diagnostic
accuracy of the protein/creatinine ratio in urine sam-
ples to estimate 24 h proteinuria in patients with pri-
mary glomerulopathies: a longitudinal study [ ] ].
Nephrol Dial Transplant.2008.23(7) :2242-2246,

[7] Mc Taggart MP, Newall RG, Hirst JA,et al. Diagnos-
tic accuracy of point of care tests for detecting albu-
minuria:a systematic review and meta-analysis[ ] ].
Ann Intern Med,2014,160(8) :550-557.

[8] Koeda Y.Tanaka F,Segawa T,et al. Comparison be-
tween urine albumin to creatinine ratio and urine pro-
tein dipstick testing for prevalence and ability to pre-
dict the risk for chronic kidney disease in the general
population ( Iwate-KENCO study): a prospective
community-based cohort study[ J]. BMC Nephrol,
2016,17(1) :46-53.

[9] Fisher H, Hsu CY. Vittinghoff E, et al. Comparison
of associations of urine protein-creatinine ratio versus
albumin-creatinine ratio with complications of CKD:a
cross-sectional analysis[J]. Am J Kidney Dis, 2013,
62(6):1102-1108.

(100 #4254 55 JRAE Ml ke 5 R

T/ WU LB B AR DG 23 BT LT . i R A 36 2% 75
2015,33(6) :423-426.
Liu QY. Li HX.Li ZY, et al. Correlation between
dipstick test for proteinuria and urine albumin-creat-
inine ratio[ J ]. Chinese Journal of Clinical Laboratory
Science,2015,33(6) :423-426.

(110 Br 2.3 B0 55, B R T2 4uk
R0 PR At 3 2R LAY AT REPE TR L) ). ARG g B A
Z4#,2011,26(3):151-152,154.

[12]

[13]

[14]

[15]

[16]

[17]

Chen B, Tan CR,Zhao XH, et al. Evaluation of the
reliability of a native urine dry chemistry test paper
method to detect urine microalbumin[]]. Journal of
Modern Laboratory Medicine,2011,26(3) :151-152,
154.

Naresh CN, Hayen A, Craig JC, et al. Day to day
variability in spot urine albumin-creatinine ratio
measurements[ ] ]. Am ] Kidney Dis, 2013, 62(6):
1095-1101.

Naresh CN, Hayen A, Craig JC,et al. Day-to-day va-
riability in spot urine protein-creatinine ratio meas-
urements[J ]. Am J Kidney Dis, 2012, 60 (4): 561~
566.

Mattix HJ, Hsu C,Shaykevich S,et al. Use of the al-
bumin/creatinine ratio to detect microalbuminuria:
implications of sex and race[J].] Am Soc Nephrol,
2002,13(4):1034-1039.

Kim SM, Lee CH, Lee JP,et al. The association be-
tween albumin to creatinine ratio and total protein to
creatinine ratio in patients with chronic kidney dis-
ease[ J]. Clin Nephrol,2012,78(5) :346-352.

Atkins RC, Briganti EM, Zimmet PZ, et al. Associa-
tion between albuminuria and proteinuria in the gen-
eral population: the Aus Diab Study[J]. Nephrol Di-
al Transplant,2003,18(10):2170-2174.

B WA PRI AR R A o A S N SR
SO BRI ALY . ARG B PR 22 2% G, 2015, 38(9)
S577-579.

Guo W,Pan BS. Highlight on clinical application and
standardization of urinary albumin[]J]. Chin ] Lab
Med,2015,38(9) :577-579.

Wris B H#:2016-09-07 & @ B H#:2016-11-04



