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Association of red blood cell damage with arachidonic acid YUAN Tao,ZHAO Jian-ning, MENG Jia, CONG Yu,CHEN
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ABSTRACT Objective: To study the correlation between arachidonic acid (AA) and acute red blood cells damage in rats,
and to build a model with hidden blood loss in vivo,and to explore the pathological mechenism of hidden blood loss. Methods
A total of 50 male adult Sprague—Dawley rats weighing (200+20) g were randomly divided into five groups (n=10) :control
group and four experimental groups. The rats in the experimental groups were given 0.5 ml different concentrations of AA dilu-
ents,5,10,20,40 mmol/L respectively. The blood samples were collected from orbital venous at the beginning and 24,48 ,72
hours after administration. Then the changes of hemoglobin (Hb) ,red blood cell count (RBC) , glutathione peroxidase (GSH-
PX) activity, total superoxide dismutase (T-SOD) activity and hydrogen peroxide (H,0,) in the blood samples were tested.
Results: Significant hidden blood loss occurred when the concentration was 10 mmol/L in the experimental group,with the
RBC and Hb sharply reduced in blood samples. The Hb and RBC were reduced in all the experimental groups and control
group at 24 hours after administration,while in the experimental groups they changed more obviously. The GSH-PX activity,
T-SOD activity and H,0, were also significantly reduced in all groups,and the changes showed significant differences. The Hb
and RBC were relatively stable in the control group and the experimental groups at 48 hours after administration ; while GSH—
PX activity, T-SOD activity and H,0, were all significantly decreased,and the changes in the experimental groups were more
notable. Conclusion : Elevated levels of AA in the blood causes oxidative stress in the red blood cells,leading to the damage of
red blood cells and hemoglobin,, which is responsible for hidden blood loss.
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RS AR AA  BEHOLE 1A PA ILB H os i 8
TR, ISR T A0 M1 16 O, R 5% AA 5 a2k
MASE R, I BRI R AL
1 #MP57F*®
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50 Hp% AR 1 Sprague —Dawley K L, 1A
(200£20) g, TEVG TR MIREE MAFE, RFRIAEIRE N
509%~60% , {24 °C, NT BB AR 12 h, HR
TR KR EY AL A &, SEE R B =
Al .SCXK (%)2012-0014; i fi4 0 .SYXK (%)
2012-0047, SEEe RS TR SCR T &,
I T A X U I e sh W AR a R A A

P AL B S 2009 4 Ethical issues in ani-

mal experimentation ) G Bl 918 FL=FR HE ) 2541,
1.2 R AL

AW H K AL Y B (glutathion peroxidase,
GSH-PX)Miatif 3 &, AE 7= it 5 201310265 S K %
AW 5 AL i (total superoxide dismutase, T-SOD )il
WA &, S 20131125; %4k % (hydrogen
peroxide , H,0,) Ml i 7 & , 1L 5 20131127 #4014 F
MR E YR RA A, 4 A SR 25
(HZ,SYSMEX XE-5000) ; Z5.0:HL (1 [E] Hermle i
H,7323) ; it (3 E, BIO-RAD68O0) ,
1.3 25l

Wi B S (el (BF TAE— L TABR AW it
5 20130823, 4l & 99.9% ) it B M ¥k FE 20% 1 £, 1
WL, SEIRATKE AR VO TR (321 Sigma A F] L5
SLBF2324V , 2l >85% , 3 100 mg) i@ i ¥ & 20%
() LRSI, 3B EREE R 510,20 .40 mmol /L
AEAE TR
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20,40 mmol/L LA DGR G BERGA I . 3 T4
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PX {11, BN A AL BRI 2 T-SOD 36 71, /306t
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IR R A 25 BERT L, I 5 A ARSI 1.
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FIRSEAY PR LG 2570, S0 2H 56 BEZH R R Hb
RBC B TICH] i 25 5 (P>0.05) ; 452 )5 24 h, X TR4H
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WAL S E A2 I 24 h S5 R0 FT R HD &
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®1 WRASHENBHRALLZIATG Hb SELILE (v+)

Tab.l Comparison of Hb between control group and AA groups pre-and post-treatment (x+s )

Hb & (g/L)

A ok EEEZil #4525 24 h Y25 48 h %2572 h

ot FREH 10 157.00+5.25 150.00+4.13 148.0043.15 149.0042.55
AA-A 10 154.00£3.50 142.002.05 140.00+4.65* 139.0043.33
AA-B 10 155.00+4.63 140.003.55* 134.002.12 137.00+1.83
AA-C 10 152.0043.50 134.00+2.35* 127.0042.83 131.0043.65
AA-D 5 154.00+4.25 136.00+2.83* 130.0042.55* 130.00+2.25

W A2 )5 24 h AE HLER, F=165.371, P=0.000; 5% FREZHAH L, AA-A AA-B AA-C  AA-D 2351k F=2.472 6.356.5.483 4.386,P=0.047 .0.041 ,
0.023.0.025, 4425 48 h Ji , ZHIA] L3S F=42.368, P=0.000; 5%} R4 AHH , AA—A AA-B AA-C AA-D 433 F=3.354 17.159 22.385 ,24.537; P=
0.046,0.008,0.002,0.002

Note:The changes of Hb,24 hours after administration,compared among these groups,F'=165.371,P=0.000;compared with control group,F=
2.472,6.356,5.483,4.386;P=0.047,0.041,0.023,0.025 in AA-A,AA-B,AA-C,AA-D group respectively;48 hours after administration,compared a-
mong these groups, F=42.368 , P=0.000, compared with control group, F=3.354,17.159,22.385,24.537,;P=0.046,0.008,0.002,0.002 in AA-A,AA-B,

AA-C,AA-D group respectively

®2 NRASHENERALHHE RBC LLE (xxs)
Tab.2 Comparison of RBC between control group and AA

groups pre-and post-treatment(x+s )

RBC % (x10%/L)

®3 WRASHENBHALLAG GSH-PX & N1 LLE
(x#s)
Tab.3 Comparison of GSH-PX activity between control

group and AA groups pre-and post-treatment(x+s)

EAE 71/ :
SHENTT Y32 24N 25480 4525 72h . GSH-PX i J1(mU/L)
am B — "
SHHRL4] 10 7.49£0.32 7.29+0.13 7.19+0.28  7.20£0.15 BT 42§ 24h K2 48h 452§ 72h
AA-B 10 7.40%0.15 6.91x021*  6.80+0.18*  6.90+0.25 XTHRZH 10 539+18  499+13 457425 46516
AA-C 10 7.342023 6.59:034*  6.05:0.18"  6.15£0.20 AA-B 10 534%25  452+18* 384x12 410431
_ * #
VE 42 24 b AL OB, F=22.867,P=0.007; Xt IRALA e AA-  AATC 10 545420 41115 7T 350e22
B AA-C 732 F=4.865.6.348,P=0.041,0.026, 4325 48 h J5 , 1 [H] Lk T 4575 24 h 5 41 e, F=196.384, P=0.000 ; 5 Xt FRZH AR 1L, AA—

5 F=18.225,P=0.008; 5% B4l Mt ,AA-B . AA-C 5350 F=
23.963,25.471,P=0.004,0.002

Note:The changes of RBC,24 hours after administration,compared a-
mong these groups, F=22.867,P=0.007 ; compared with control group, F=
4.865,6.348,P=0.041,0.026 in AA -B,AA -C group respectively;48
hours after administration,compared among these groups, F'=18.225,P=
0.008 ; compared with control group, F'=23.963,25.471,P=0.004,0.002
in AA-B,AA-C group respectively

0.035 9;RBC 7% & A8 1k 19 4 1] Lb ¢ Fyc=2.064, P=
0.049 5,
2.3 GSH-PX i /1 & T-SOD % 11 }¢ H,0, & w46
NS

HE— %) AA-B  AA-C K BREH (14 I VR REASAG:
RSB ALIR R M & R, 25 25 SRR 20 55 % IR 4
K UM H GSH-PX {if 71 [ T-SOD i% /1 } H,0, &%
WU R ES 4425 24 h i, S2Ee 4 K BT iy
GSH-PX i J1 " T-SOD i J1 & H,0, 28 fb 5 %] iR ZH 4R
2R AH TR (3 3-5), 4] i GSH-PX
% 71 (Fye=7.126,P=0.003) ; T-SOD i /7 (Fy:=2.871,
P=0.011) ; H,0,( Fy=5.934, P=0.026) .

452548 h 5, XTHRA I P GSH-PX Ji§ 17 |

B.AA-C 43520 F=3.867,12.357,P=0.031,0.017; 4524 48 h 5 , 4 [f]
HL#E F=146.982,P=0.000, 5Xf ML L, AA-B AA-C /M5 F=
12.167 ,29.453, P=0.009,0.001

Note:The changes of GSH —PX activity,24 hours after administration,
compared among these groups, F=196.384, P=0.000; compared with con-
trol group, F=3.867,12.357,P=0.031,0.017 in AA-B,AA-C group re-
spectively;48 hours after administration, compared among these groups,
F=146.982,P=0.000; compared with control group, F=12.167,29.453, P=
0.009,0.001 in AA-B, AA-C group respectively

H,0, #1 T-SOD & JJZE (AN 2 (P<0.05),AA-B,
AA-C U RS NI, Sy 5 X0 B T s
AEITHEE L (P<0.01), A[E] AL SR GSH-PX i
F1(Fiy=13.035,P=0.001) ; T-SOD i /1 (Fy= 18.584,
P=0.001) ; H,0,( Fy=16.681,P=0.002) , 425 72 h )5,
SR 2H 5 X B R B v h GSH-PX 1% 1 \'T-SOD

% S 0,0, Y94 [
3 itig

KT BaES M BB 5 BiAT AR 227 (H R 2
1o FEIXS FFA (455 — B 20 WM R A 1 S5
I, RBAMPRREAS 75 = A AL DA R T, = 2 4h g
8 R 1T AR AR DU R A DR S R A 4l ™= )
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x4 MRASHENGEHALARIE HO, LB (x+s)
Tab.4 Comparison of H,0, levels between control group

and AA groups pre-and post-treatment(x+s)

50 H,0, % (mmol /L)
am —

B mzha 25240 4425 48h 45 T2h
YHRZH 10 28.72+1.75  25.91+231  22.52+1.88 24.15+2.10
AA-B 0 30.15+1.22  19.20+0.56* 16.55+2.45* 18.88+2.05
AA-C 10 32.35£1.55 18.56£1.05* 14.05+2.25* 17.32+0.68

TE: 4525 24 h 5 AR LA, F=45.155, P<0.01; 5 X IREAAALL , AA-B.
AA-C 4352l F=8.258 13.697,P=0.028 ,0.013; 452 48 h J& , 4L [A] Ik
B F=65.763,P=0.000, 5XF fR41H H ,AA-B AA-C 43 5] Ay F=
28.964 .31.238,P=0.002,0.001

Note: The changes of H,0, levels,24 hours after administration ,compared
among these groups, F=45.155,P<0.01; compared with control group, F=
8.258,13.697,P=0.028,0.013 in AA-B,AA-C group respectively;48
hours after administration,compared among these groups, F'=65.763,P=
0.000 ; compared with control group, F=28.964,31.238, P=0.002,0.001 in
AA-B,AA-C group respectively

Z—, [RIFF )2 FRA A9 B4 2 — , X4 i i
P A A SN B A R ML AR 3 o AR S 3045 LUBR IE
i By
3.1 FEAVUMETR 521 40 M 15 55 W AH O

RBC 1 Hb 2 31 W 21 40 i 5 475 1) R A 45 b, 46
A DUITR AL RBC  Hb 55 5346 AN [ R B2 A RAIG , H:
SRR LT 3 ANJ7T < (1) TS50 R AL A AR
i SD KB PN MIR &Y 2.8%~4.2% , Il ARAS R4
S HETE RBC Hb FREI%; (2) #ikE A £ BEfs
PR, R B T RE S5 | LT AN ARG A, H BRI %
il BB (3)FE 4 24 A e R RRSZ BRI 8, g
POPE RN B YRR T, LA A i, IF R
LT AMMEREIR N Y A oE LI 2H A A8 A DU
X RBC A8 B WA, 1 A RBC A1 Hb S b4
B, 518 T RS,
3.2 RBC Al Hb B34 L] kA6 A DO 9 R Fr i 5

IOE=RAAR SraA

Ferryl L2125 112 i 2K 1L 41 26 1 76 5 S AL 77 7
T AR DU 8k (Fetr=0, ) MZLEE 1, TR 25 1
s A DI, SRR ARG R, AT
E AN Ferryl 205 A B PRSI RIE
Jo e A AR RN, I EE i AN BB R R ) i SR AR A
M ZTEAR 2B EAF T 25 gl ™ 03 19 TG 1 4R
Z— WM AL BB, 4L ERR e 5
AR N, RS PR S = A R B 3
PR BT AR S SRR AR, (RIS Z ) 4R
A AT DL S B A R 2R SR
B, 2B 38 O W i % Rt Ak R GSH-PX )2 T-
SOD ()3 S 28— AR T 3k — ki

GSH-PX | ZfFEFHUAN, EMEZERHZ
WAL HL0, 953 | 38 A 5 S 1 i e AL A S A A e H
JIF H,0, BRE RSN, AT LA 2 0 4 240 it S 45 40
DIRETEERL I E A, SEB6 I a5 GSH-PX (1)l
PR B | Al 3244 GSH-PX (193 /1, [ Akt
NG B E AL ROFRRE , [a] 42 S LA 40 i S2 46 )
TR IENT, FELG 2 24 h e, LI 41 S R4
GSH-PX {if 1 F /%, 4324 48 h J5 GSH-PX I /1 %
H0, S mFFEE TR 4024 72 h )5, M 64 DM TR
oA, HAE AR  PU AR A6 )t fs DA
B}, S AN 30 AR IS5 |, B PN AR A D e g
B [ SRR . X AEXT T-SOD 1% 7 ARG I
P LIESE

ML H Y SOD X R S BH 28 7 A H JE A R S 1
HIVE R, BB A 50 bR A P & 1 (0,7) , AT
P2 UG A WFIE R FEA O] R kL
YA A A AR AL SRR AR Y, 2524 24 h e, 2140
2R, PERE SOD GSH-PX 15 J1 I AK ; 44 24
48 h Ji , £L M FR 1A 1Y GSH-PX  T-SOD # K 8
MFESE N 5 LRI H,0, % Mn—#8 A4k 51k i
(Mn—-SOD) 1 Zn—i#f S 1k W 1 L B (Zn-SOD) 1

x5 MBASHEMNBERALARIE T-SOD i& 1L (+5)

Tab.5 Comparison of T-SOD activity between control group and AA groups pre-and post-treatment(x+s )

T-SOD 7% J1(U/ml)

4151 R4

e il Y7524 h Y25 48 h 452572 h
Xt R4 10 217.15£15.48 210.35£17.26 200.96+15.35 205.03+18.42
AA-B 10 220.18+23.65 196.65+12.31 152.95+24.38 174.45+17.19
AA-C 10 227.87+£25.22 193.15+19.31 134.28+15.46 155.25+12.14

4525 24 b J5 4RI LL#, F=135.417, P=0.000; 5% FRZAH Lt , AA-B  AA—C 435118 F=3.089 .5.342,P=0.042 ,0.034; 4525 48 h J5 , ZH[A] L 4% F=
171.246,P=0.000, 5% FRAIAH L , AA-B (AA-C 43112l F=21.55429.361,P=0.004 ,0.002

Note ; Changes of T—SOD activity, 24 hours after administration, compared among these groups, F=135.417,P=0.000; compared with control group, F'=
3.089,5.342,P=0.042,0.034 in AA-B,AA-C group respectively;48 hours after administration, compared among these groups, '=171.246,P=0.000;
compared with control group, F=21.554,29.361,P=0.004,0.002 in AA-B,AA-C group respectively
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