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Analysis of hematopoietic stimulating factors in serum of burned mice
ZHOU Yan-hong, LUO Cheng-ji, GUO Zhao-hua, KONG Pei-yan, ZOU Zhong-min (State Key Laboratory of Trauma, Bums and
Combined Injury, Institute of Combined Injury, Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To examine whether abnormal hematopietic activity components occurs in burned sera
and identify their characteristics. Methods Serum samples harvested form bumed and control mice were separated
by ion-exchange chromatography. The hematopoietic activity of the components was investigated by CFU-E and CFU-
GM culture methods. The hematopoietic activity of all the effective fractions was also tested after treatment with heat,
trypsine, acid and alkali. Results The sera from burned and control mice were separated into fom fractions (A, B,
C, and D). Among them, fractions A and B from bumed mice showed an inc reasing stimulating u(tmty on erythro-
poiesis as compared with the controls, whereas fraction C was the most effective one in both erythropoiesis and granu-
lopoiesis. Fraction D had no hematopoietic activity. All of the three effective fractions lost their activity after treat-
ment with trypsine and acid. Fraction C partly maintained its hematopoietic activity after treatment with alkali and
heated at 70 C. Conclusion  Among the fractions obtained from bumed sera by ion-exchange chromatography,
fraction C is the most effective one on both erythropoiesis and granulopoiesis while fractions A and B are effective only
on erythropoiesis. All of the three effective fractions are proteins. Fraction C is alkali-resistant and heat-stable, but
fractions A and B are not.
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Tab 1 The hematopoietic activity of burned sera components treated with heat, trypsine, acid and alkali (x + 5)

Numbers of CFU-E/S x 10° BMC

Numbers of CFU-GM/5 x 10° BMC

A B C A B C
Control 55.8+£9.5 103.3£24.4 202.8+30.2 - - 84.0+ 16.6
70 G, 30 min 10.5+2.6" 4.8+1.7" 89.5+10.0™ b = 65.0+12.1
95 T, 30 min 3.54:1.3™ i) W 20.0+3,2™ - ~ 22.7+6.11
pH 2.0, 30 min 5.8+2.8" 8.0+2.9™ 4.3z4.07 = = 8.0x1.0%
pH 9.0, 30 min 10.5+3.1" 11.5+£3.1™ 93.8+14.4"" = = 34.7+6.0"
Trypsine 0 0 0 - - 0

* 3 P<0.05, #**

2.2.2 YL NI I FEE %1 @R A BHSZ pH
2.0 1 HCL AN pH 9.0 ) NaOH &b F9 J5 21 32 48 7 00 ST v e 2
PSR A AR E - C 414048 pH = 2.0 ) HCI Ab #3511
P24, M4 pH 9.0 A NaOH J55 004k FHUS {4 B 8 2 22 1 0038 i
PEURIH C 20 53 0§51 1 AS e o o LA — 2 1 ] 21k
2.2.3  FH e AT AR R e M 2Lt 1 RS L 25 4L
25 LSS P R 4 I 45 T T 4 4 A 1

3 it

A3 I 1 1. R 0 00 i el A 5 0 A B i e Je B
LA R e A B oA Al % B I’JH*?\.EH’E AP i)
FEVARNAUS o H T oe i B 2F S 2 SOrEug TH
b O LA PR S R GE 9T O A R BERGE , miiF ¢
B AGT T 100 IS IS PR 5 M R ) 42 20, EL SCHR 32 5 4 P e
BT A i A G 5 0 S5 5T A AR T R R
LA 2 R T B4 o B S L R 4 A I AT
TR FEWETE 3¢ Fohe & 4 i if o) Al i fi B T 11y
9 b A 0, bobe A2 6 40 ) i 1t h i P K R A Pl i
SR, H A S 5 il o BE 4R BR A T Al e 45
Al 2 8], BRI T, I BB S 5
S AE B4 g B 2 O AR A5 A0, A0 R i WBC L RBC #F
AT % A RO R CFU- (,M SRR R
FEL A il sl i T IE R L HE— 4B BRI 2, R

P

<{).01, ws control

B AT A0 A /) R R O A0 M 3 A e
Wb CFU-GM 87 2B K, JF HR IR Ol ke H i
W > THOBE W > SR IR B g Ak
WA 497 I 137 BEJ0 B A4 4h CFU-E, CFU-GM 41K, R
R T IEH ) C%F?Héimft DA 3 S 5T 25 SRR
TE B0 0 S B I BUAAR et — R 5 B 2% 1) Jay FS o 4 B
ey ILJ;}{M\&RLEHE’JLAIPL 1 9 H PR A 3 UL 3 R
W) TR0 T v B, B 057 S R AR I 0 M TR A A TR
) e R A AR, AL S G-CSF, IL-1, 11-6, TNF-a,
PEG2 25, 138 R ~F-H5 A (] 2 b 52 i 4 03 i 190 265 1 2
e,

[ 20 {42 70 AEACHI LA, 1 22 4 ) B 493 0 1L
T 4Ly T T RIFSE  AH B B AR TR A s e A HE
Hh AT LA R G S 0 1 T A R SRR
SDS-PAGE 41 #5403 T B A T 30% B I ILs , 55 1k
LT A A B, B8 40 1 5 v el B D 4 A S
VKIXAHE R 2 ~ 3 8, Har ROV (17 ~ 45) x 107,
FLA S s P o 9T /N e AR B S G
G A B2 0 = 0 e 1187 s (1= =115 S 16 S
HES XTﬁ[ﬂlﬁﬁ?”ﬂ:}Hw CLHRGE, ET c 4l
T A i 5 5 MR 2 1A DG T 2R SR E ] . WA 1L 3R
P00 BE ke AUF 9T e 4 I muﬁ i A 2 W, Wallner



6

JE AT, S . BEAT3 i L 1 L R TS PR 2L 43 e B 503

A0 gt K TR AP A4 I L5 % R A T 380 e i
XL Z AN, I Bt — W58 IA & G-CSF & GM-CSF
K184 15 AL H—Fp 4T (14 ~ 29) x 107 (A4S
P— BRI R A BT B R, MR 2R A
PR FEAT 1t 3 eb 43 B A8 3 3 TR (0.5 ~ 1.5) x 10°
Rl S - S DO i Bl 1|8 I E o S ot () e e
T4 T 2R T O O AR T A S 2
TAHZ P B0 C 414 W] ad B A 21 2 ROk &
1 ARG, PR S AR A B AR A
[lo Gamelli %" 5% F B 006 66 982 43 M7 ik 46 00 1/ B
159 |1l FEE 0 I B B M IUE A L b G-CSF o JE , 45
S WY A R S I 0 R Y G-CSF 7= &t 7 &, il
T G-CSF ¥R FE IR TE 1) 14 fi5 . AR SEER b 4
% AB.C BT G-CSF.IL-1 ., 11-6 25 1% i 41 5 A
Fila Bt — Bk

P AC AR — o 28 AL B 1 T ) B R R AR S EG
PEHIHY DEAE-Sephadex ASO B A5 25 38 e ik 1, i A7
FIEE . B IS LT 28 5 1 22 4 2 0 U, 15 3 i
TUATFITAS ALY 4 A4 43, X 45 20 4 1 15 o 35 P 4G ) &5
PR B e 0 26 B T AR Z T TS ALUBLC 415
YA om0 21 22 15 0 R TS M, Hovh € ALl AT
T 40 Ve A 200 R RO R 3 o o) RS e o X A%
{2 2 B B PR R AT, FRAT T B A LB 21 43 Y AT
BRI AR A SE L C 24 I B 4T3 45 B8 0 40 6
WP BA — 8 A AT R C 415348 pH 9.0 116
PEV AL PRI , b LA ¥ o 2 ot SR8 5 vk | 4 R Ak 3
JETEPEN R ULEH C 2 0 AS i R {H % A — A2 (1 Rl
o RS AB.C 3 A fEHG, WS HEXIE 2, iF—
AU A B LC H R HE T, {H U 6 2 1 o S PR 2
S IRA I M A 2 R PR A TRk o o IR AR
A3 Fe BILAAR ot 3R 4 PR BT A R A B R AT % e

‘Iﬁafﬁ o L ] 2 ) LA J"Fﬁﬂﬂ F?n E'FllmﬁiAfEHFTht

L NS AL U ARE, AL A AL L T A A TR A S A S

( i,.‘: 493 "_[ )
o6 G P E L 1 0EF s COTR e i Jen e 31 2 5 o8 b o] {EAE A
T8 N0 N W L (T ER et B A E R R e T
e N 1 e AT N O R o N 7 o |
i FLAp bR Al KA A0 26 I B i WU BGCIRL A (6] g o4 D)
PE I AT AN BGEPECo2i 24T AT s Tl s s
N ] g AL 7 DT (1 0 T B B T[T R

LAV TRV AN e R S A et S0 A el 1| WL Rl | DS R

PURE R MURE T 2 R AL A S L2
(B L VT o A ORGSR LI AT S Tl e e e DL R o
AR sl IR 48 s FLC UL nl g A F25E PRI BRI i 5o | e
{35 VL (5 P 05 L 20 22 0 0 7 o 2 oy B e g ) e 00
2T R TR eV N Y D 118 1 o R B R T
IR 0 L T 11 Ll & I vl e (T 1 W S A L
Lo 28 0% o LB AE Y i 58 22, a0 B8 P Ry ok 35 00 & 11 e Ik

P LS| B 1A O (|1 ) I | e 11 [ Y v i |

A B 7
S 230k

[1] Deitch E A, Sittig K M. A serial study of the erythropoietic response to
thermal injury[.]]. Ann Surg, 1993, 217(3): 293 -299,

[2] Christensen R P, Leckman S, Saffie ] R, et al. Hematopoielic progenitor
cells in an infant who developed pancytopenia following an extensive bum
[J]. Bums Incl Therm Inj. 1988, 14(2): 101 - 106.

[3] @R, ABRLER, MRRTiR, % . MCRHROTE G Rt K U ARl
I ] . SR =B A, 1983, 5(2): 119 - 122,

(4] DK, ABRLES, PRRTER, S BOPESLA R R R RUAT AR A I 1 R
LI, B EEEE KA, 1982, 4(2): S0-S5.

[5] Spunte, Bk, LUK, 4. /NG 15 % [ HERE 0 4 A 0T 40
R R AL R L] PRI, 1999, 15(3): 187
- 189.

[6] Gibran N'S, Heimbach D M. Mediators in thermal injury[J]. Semin Neph-
rol, 1993, 13(4): 344 - 358.

[7] Struzyna J, Pojda Z, Braun B, et al. Serum cytokine levels (IL-4, IL-6,
[L-8, G-CSF, GM-CSF)in burned patients[J]. Bums, 1995, 21(6): 437
- 440.

[&] Huang W H, HuZ X, Huang X Y, et al. Abnormalities of serum proteins
following thermal injury[J]. Bums, 1989, 15(1): 11— 14,

[9] Huang W H, Hu Z X, Luo Z H, et al . Further explorations of abnormali-
lies in serum proteins following burns[ J|. Bums, 1991, 17(6): 462 -
467,

(0] FRGE, socte, B %, % Be s M 2 sk o O 4 e R

nouhsE ()], PAERTE SRS R, 1997, 13(5): 365 - 367.

11] Wallner 8§ F, Vanirin R, Katz Z, e ol . The anemia of thermal injury:
partial characterization of an erythroid inhibitory substancel)]. | Trauma,
1987, 27(6): 639 - 645.

[12] Volchegorskii 1 A, Tishevskaia N V., Kumetsov D A. Effects of medium-
weight molecules isolated from plusma of thealthy and bumt animals on the
cellular composition of cultured  hone Tarrow  erythroblastic islets [ J].
Vestn Ross Akad Med Nauk, 2002, (2): 30 -36.

[13] Gamelli R, He L K, Hahn E. Granuloeyte colony-stimulating factor: re-
lease is not impaired after bum wound infe(!linn[]] . Trauma, 2002, 53
(2): 284 -289.

(rﬁﬁﬁ /iﬁ)f’b“)

et 52 - 1 TA A e 12 B 01 g L AT Sl J_|!H o

I e N o 1| A S i (O 114 o B S I RS B
) NV e 11N R ot | TR (T 7 1 TR S|

Ikt = e f90 Il A 15 1 5 Sk oL 9y Mo UL ) i i B 2

0 5 T 0 1 T T e T o R K AT B

L L 1) DA 2 et I s

SogRIE  CPEAIERESE s AR sl S e ek 2 I

i EESIES 1542.220.4 MRkERIERY . I

Zivernwan I H. Gaierone A, Fislwer LoDy ef ol o Myecandial milaretion in
voune ol An n._‘:‘;|.|m charactenizatn, nisk Gwtors and - prognesisCCoronia
O] A Coll Cardiol . 1995, 26; 634 - 661

[T O e 3 ST D0 1 | v ) B e o o |11 € [

M E I A ) g ], 2003, 300140 14



