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An experimental study on the role of PGE2 and cAMP on the postburn change in the granulopoiesis in bone 

marrow in burned mice with endotoxemia XIANG De-bjng, LIU You-sheng, WANG Shuj-mjng, WANG Xj­

ao-dong, lnstjtute of Pathology, Southwest Hospjtal, The Thhd Mjfjtary Medjcal Unjversjty, Chongqjng, 
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[Abstract] Objective To investigate the role of PGE2 and cAMP in the postburn change in granulo­

poiesis in bone marrow in burned mice with endotoxemia. Methods One hundred and seventy eight mice 

were ra ndomly divided into burn with LPS administration, simple burn, simple LPS administration and con­

trol (injection of normal saline) groups. The COX-2 expressio~ and the contents of PGE2 and cAMP in mye­

loid cells in injured mice in all groups were determined by RIA ( radioimmuno-assay) within I postburn week 

and immunohistochemistry methods. At the same time the change in granulopoiesis was dynamically ob­

served. Results The granulopoiesis was enhanced slightly at the early stage of burn and with endotoxin 

challenge ,followed by suppression. The COX-2 expression in myeloid cells the contents of PGE2 on superna­

tant of marrow cells and intracellular cA MP in the myeloid cells was increased at 12 postburn hour( PBH) up 

to 5 postburn day ( PBD). Furthermore, the change in the cAMP was evidently and positively correlated with 

that of PGE2 ( r = 0 . 978, P < 0. 01) , but was negatively correlated with that of CFU-GM ( r = -0 . 971 , P 

< 0. 01) Conclusion PGE2 might play pivotal roles in the postburn granulopoiesis suppression in bone 

marrow during endotoxemia. This effect might be accomplished by its ligating to its special receptor and to 

activate adenylate cyclase so as to increase the intracellular conte nt of cAMP in bone marrows. 
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~13. -1§- B1 ;fit~ :5HJIJ jg 8 7U9J ~ , Xf P.\U£1. jg 10 7U9J ~ o 

2.i9J~ t~'H~!l1Mfl:: ; j\ mlt 20% TBSA ill Jjtf*~:tit 

fjj ftC )( "W\ [ 1 ] 1f ~ Jt!: 1-T o 1ft tt ~ll. r fjj fr5 JL Rn rul: ~ tt 
ME. coli 01 11 B4 ~1tH~~~ ( LPS , 1 J.Lglg , 2 ml :7C 

m fif m 1i£ 11< fffl ~ ) , 1M tr 1ft fjj 1r :Jt- 1*1 • * wt!E E8 ~ 
!JFL l9J ~ ;f)t ~ ; ~1ft ~13. r {Jj fr5 JL Rn rul: ~ tt M 2 m I :7C lT 
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P.1HJ3.lYJ~~$AA.=Bfr5rul:~ ttM 2 ml :7Cllfifm1i£7l< o = ,;f&i~~t~t~"&1J~ 
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3. J13cMik.:!9::5HJT~f&~~ tfM!~fll!ffi! ...tm' rp PGE2, 

cAMP: PGE 2 , cAMP J])( ik. iJ\ JfiJ ~ :51-JJIJ W;] § * .ill'. ik. ;J9: 

~#0~JkL~~=~~*~~~~~~~o 
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1. 7r )WJ lfn. WBC E8 52 1-t: 1ft tt ~13. WBC r {% Ji5 3 
h ~ ~ ~ r lE 11t xt P-R ~ll. , ~1ft m fO ~ tt ~13. , VJ 115 ~ ~ 
T~, r {JJ JI5 3,5 d ~~fi£T-Xf P.Rmfrl ~tt~£1. , fjjfr5 
3d ~~fl£r~:tftm.f35 fr5 1 d ~Yf@Jf!-.1EJ.fJHI£r 
lE 1it xt P.R ~ll. ; ~1ft ~13. r 195 fr5 3 d ~ ~ {!£ r lE 1it xHR 
m;~tt~£1.fjjJI5 12 h -3d ~11£rxtP.R~J3..1EJ.~:lf:7C 
~~-11: ~5( .~~ 1 o 

* l ::fi'IJH;j"fEij ;j\ W{.7rf\'il.illJ. WBC i]!,J '.lHt ( I x 109 / L, x ± s) 

Tab 1 The postburn dynamic changes of WBC ( I x 109 / L, x ± s ) 

~JHJIJ 
fj)J6 Bt iilJ 

:li'trH..Il. .!'f!:!i'H..Il. .!'f! t:H..Il. 

3 h 8.73 ±1.22 • ll.# 7.05 ±0.97 7.00±0.83 

6 h 8.08 ± 1.06 7.32 ±0.92 7. 37 ±0.98 

12 h 7.26 ± 1.06 6. 95 ±0. 97 6. 53 ±0. 81 

I d 6. 20 ±0. 88 6.03±0.83 6. 35 ±0. 58 

3 d 5.02± 0.77 •• [, ## 5.50±0.77. 6. 80 ±0. 85 

5 d 5.28 ±0.86· " 5. 97 ±0.81 7. 18 ±0.59 

7 d 5. 62 ±0. 76 6. 55 ±0. 82 6. 68 ±0.% 

lt :~xHlH..Il.(6.86±1.13)tt$x, • P <0.05, • • P < O.OI; i;'t 

it~..ll.~.!'f!{;'t ~.Jl.~t. $3(,6 P <0.05 ,66 P < O.Ol; i;'tit~..ll.~.!'f!it~Jl.~t. 

$)( '# p < 0. 05 ' ## p < 0. 0 I ' ~ BH!l.\':1. FIVI& 11 8 Q 

2. tflhf CFU-GM 52 1-t ,:tittt~ll. CFU-GM fjjfr5 3 , 
6 h ~ ~ r xt ffR ~13. , 1£1. 1~ ·11e Jli)t T ~ , 135 fr5 I2 h ~ ~ 1!£ 
'T X>l"P.R ~li. .{JJJI5 1 d,3 d ~it f!£71< ¥-( 00 I ,2) .t~~ 
~ 5 d1JJ~~11£rxt .~R~J3..:Jt- rfjj fr5 I ,3 d ~~ 1!£ 

r~:tit~ll.fO~tt~ll. o ~:tft~J3.fjj fr5 3,6 h ~~fl-fi"J, 
~fr5 3HitT~ .r19J fr5 1,3 d ~~ 11£ rXf P.R~ll. o ~ 

tt~ll.{£ :f:E {Jjfr5 I d ~~{!£rxt,~R~J3..~~ 2o 

III I X;fftlH..Il.:f'il:.!'f!-*tiHlll!lf!! :liH!( CFU-GM) :l'tft x50 
Fig I CFU-G M Conlrol in normal group LM x 50 

!);- :J't1J'i X 50 
Fig 2 CFU-GM decreased evidenll y in bum group I PBD LM x 50 

Tab 2 The postburn change of CFU-GM in bone marrow 

( co1onies/4 x 10' , x ± s ) 

fj)J6 Bt fii] 
~JHJIJ 

t>t rH..Il. .!'f!t't~Jl. .!'f!lt~Jl. 

3 h %.00±8.34 97.17 ±7.52 90.17 ±7. 22 

6 h 95 .83 ±6. 65 101.00 ± 7. 21 93 .17 ±8.45 

12 h 85 .50 ±6.47' 91.00 ± 10.26 89.33 ±7.74 

· I d 69. 33 ± 5. 82 • • " ll.## 86.33 ±6. 28 . 86.00 ±6. 57 . 

3 d 73. 17 ±5.42 •• " " 84.00 ±6.45 . 88. 50 ±5. 75 

5 d 86. 00 ±6.%. 90.83 ±6.46 93.17±7.14 

7 d 86. 83 ±7.19 93.50±6.92 95.83 ±7. 67 

lt:~xHlH.Jl.( 94.60±7.52)tt,$3(, • P <0.05 , • • P <O.Ol ;i;'t 

t.t~..ll.-'=i.!'f!:li'tm~t.$3C, 6 P <O.o5, 66 P <o.ot;:li't t.t~..ll.~.!'f! t.tm~t. 

$3C,# P <0 . 05 ,##P < 0.01 ,~ 8H~ .\':i.Fit~ 1;8fl. 
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3. ~HIJ~ ~Ill Jli!U::. yj!j- 9=~ PC E 2 ~ 'fa: '.!£ 1t ::kit ff }§" 12 

h ·J~HMHIB JffiU: ¥f!I PC E 2 ~ :i: ?iX iE 'lfLx•H!lHll F~ liD. 7t i\Wj , 

t d ~~ Ill~ , lV, J§"~ifr r l~ ,1E! t~~~ 7 d 1JH1H~1± 

W~7Kf o ~ ff~ll PGE 2 'f 1Y])fr I d JID. ~ 1%'JTJ'ti~ 

~ll, l ,3d ffll~rW!J'f·.!l(iff~IL J'jij;,{: ~ll l2 h PCE 2 SID.~ 

'Jl r%'1 ,3d ~rW!J ill~ o .t¥!-i'1~ll 1 2 h , J d PCE 2 liD.lF 1l'IJT 

iE ~'lf xt !!\Hll o _lA!. * 3 o 

3), 5 ,7 d ~BtUmJJ§~~y ( + ) o J'ti~~ll f35J§" 6 , 12 

h T:iJ §t!. ~-- :it ~B ·t'f ~Ill Jffi! ( + ) , l , 3 d liB ·t'f ~m Jffi! ~ ±~ $ 
( + + ,00 4), 5 ,7 d riJ_IA!,p :Ji [IB·t'f ~IBJffi! ( + ) o iJ1!.ff 
m 12 h T:iJ§t!.w$ ~BtUm!ffi! C + + ) ,lV, J§"~ifr !r~Y ,3 

d J§" f~_iA!. ~B ·t'f ~m Jm 0 x•.t mull 1~ _1A!. cox -2 llB ·t'f ~m Jffi! 0 

* 3 7f Iff] H;j HI.'~ ; j' f'R ·j)j !M:i ~HI Jlil! l ·.?~f PC E, .Z :W: :'!'!: 1t • 

( pg/ 5 x I 0 6 
, .% ± s ) 

,. 

Tab 3 The postburn cha nge of PGE 2 co ntent in BMNC 

supe rnatant ( pg/ 5 x I 0 6
, x ± s ) 

3 h 

6 h 

12 h 

I d 

3 cl 

5 d 

7 d 

11 4.45 ± 16.06 11 6.94 ± 17.77 134.60± 19.72 

14 1. 6 1 ± 15.59 137.29 ±20.35 138.32 ± 2 1. 97 

175.79 ± 23.87 " 15 1.23 ±23 .53 ' 159.7 1 ±22 .69 " 

23 1 . 8 1 ± 31 . 92 ' ' M n 178. 04 ± 4 1 . 06 ' ' !53. 07 ± 13. 0 I ' ' 

2 18.59±33. 43 '' " 19 1.1 7 ±29. 15 '' 139. 32 ± 18.5 1 

164. 19 ±24. 39 .. 155.97 ± 14.72 145.28 ± 2 1. 96 

147.30 ± 28.30 139.06 ± 19.82 12 1.07 ± 17.06 

ii : '=Jx•J!!ilillC I24.76 ± I9.2 I H I.: 'i'1. * P < O.os , * * P < O.OI; 

m 11m .SJ .!ft m illtt t!l' ; t. P < o. os , t. t. P <0. o 1 ; t't 11 ill.SJ .!ft 11 
ill t~ w '# p < 0. 05 '## p < 0. 0 I '~ 111 HI .<.HtV!& />J 8 R 

4. ·~- ~ ~IBJffi! pq cA MP ~!!:'3£ 1t: ~ff ~ll~-~~IU 

Jffi!pq cAMP135 J§" 12 h JID.~'Jl ~ , l d ~ i\Wjill~ ,t~~~ 

191 }§" 7 d 1JHl t~ 1± t): ~ 7j( f , Jf 'f·135 }§" I , 3 d liD. ~ 
~'fJf!~ ~ll, l - 7 d JID. ~~'f1)'!.ff~ll o 1J1!.i;-t~ll 1J]}§" 

12 h - 5 d cA MP liD. ~ ~ 'f xt H\Hll , J'ji ff m 135 }§" 12 
h, 1 d liD.~ 1~'~1 'f xH \Hll o -~· ffiHITI Jffi! 17-1 cAMP ..5] ~- ftif1 
~ll]Jffi!_t yj!j- PCE 2 ~ :it:¥ liD.~ iE ;f§ .* ( r = 0. 978, P 

<0 .01 ), Ej CFU -CM :¥ JID. ~.ff.J.fi3.*( r = - 0.971 , 
P <0.01),§t!. * 4o * 4 ;J' ffi:1:J~Hfm ~JH J!fil i;!;J cA MP 'fr iJ.£:3'!: 1t ( pmol/ 5 x 10

6
, x ± s) 

Tab 4 Th e postburn c hange of int race ll ula r cAMP 

cont ent of BMN C( pmo l/ 5 x 106
, x ± s) 

f)) I§ H;J'J'EiJ 
i.Jl!jJII 

:1;,-'tiiill if!.:lft ifl .!ft iiill 

3 h 8.90 ± 1.1 9 8.35 ± 0.96 8. 42± 1.1 5 

6 h 9.29 ± 0.82 9.06± 1. 38 9.47 ± 1.36 

12 h 11. 22±0.95 " 10.70 ± 0. 92 •• 10.66 ± 0. 81 • • 

I d 15.9 1 ± 1. 0 1 ' ' """ 12.88± 1. 52 " 11 .77± 1.1 6 " 

3 d 15.07 ± 0.8 1 • • " " 13.08 ± 2.00 ' . 9. 70± 1. 88 

5 d 11. 48 ± 1. 02 ' ' " II. 57 ± I. 61 '' 8. 78 ± 0.99 

7 d 9. 74 ± I 06 ' 9.28 ± 0.82 8.04 ± 1.26 

i1 : EJxi¥.fHJl ( 8.83±0.7 I H I.:'t3<', * P < 0.05, * * P < O.O I ; :I;'t 

iiill.SJ.!f!.t'tiJH~$'2 ; t. P < 0.05 , t.t. P < 0.0! ;:J;,lUl: iJlEJl'f'liiill 

tl:t!l' ;# P < o. os , ## P < 0. 01 .~ll•ltit\':\ GriJ&11 8 R 

5 . C 0 X-2 :* J§Hll ~JHt "']€: ~ -5 ~-1[ * : ~ i'1 ~ll 135 J§" 
6 h T:iJ _1A!. 1-l~ 1± s"J liB ·t~UIB Jffi! ( + ) , 12 h liB 't'f ~m Jlt>H& ±'~' 

$ C + + ) , 1 ,3 d 1113 't'HRI Jffi! ~ ~'JJL'U!. ±~ $ ( + + + , 00 

1!1 3 t-'t i1 ill I d ·llHfill ~Ill JJfil COX -2 liE! JJfil #IUi!,il!'li1 , '!& iJ llfl 
Jlll.J'I) ;t ( + + + ) SP X 400 

Fig 3 The positi ve BM NC in creased obviously ( + + +) wi th 

positi ve COX -2 prot ein in th e cy top las ma burn injection group 

SP X 400 

00 4 .!ft:li't i.fl l cl ·!lHliiHIII JJfil COX-2 'rliE!JJfil#f< §Jo lll3·11,'1& .!1l:'t3<' 
;t( + + ) SPx400 

Fig 4 The positi ve BM NC in creased ( + + ) with posit ive COX -2 

prot e in in th e cytopl asma. s impl e burn group SP x 400 
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*~wJ}J~S"J~~ :.lik ~mJ§"m~&mS"J~~m~~ 

'.!£ Z:. ~ o Jli if* x•J ~ m }§" >'~ Jj!lJ Jill W B C ~ :it ;fn JJJ ~~ 
EI"J ~ 1t ~Jf 'JE ?iX $ , rm x>J ~ lfn. T ! ;fll ~Ill Jffi! ±~ m , :5} 1t jf(] 
~~W~?iXY,H~ 'f W~Jt·jf(]~~S"J~~Mm 

MS"J~*~~~- o ~~ff-~.~m~Jf:pq•~ 
i'1 !ifHll m }§" 12 h j7q >'~ )i!fJ Jill WBC 71-~ , T:iJ ~~ Ej LPS 
til PAF ~ JtiU~J'titi< - §~~IUJffi!::Sfy£,~~:!1lU ~~ r 

( CSFs) ±~ $, )A rm)Jn ·~ ~-~~ lfn. ~m!ffi!±~ 71i:, ·~·~l)t: 

~ rffi jf(] >' ~ )i!fJ lin. Ji1 ~ Ytl!, ~~ li!l. ±~ 2t . 9" ·t'f ;p.:J: ~m Jffi! lf.D ~ ~el![ 
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1QJ ~J :&...Ifn. ~ r-& ~ ~ ~ f!l ~ ~ 1f 5<:. 141 o rm !i5 WI t~ ~ 
f~"fxt P.~U.lll.K 1jZ- JJ!U .3::~ .!:~j;fl'L1!!%U1Hffi !lE! ( CFU-GM) 

~fiL:5t1-t:&..nX:~~ ~il.:ff 5<:. 15
·
61 o 

PGE2 ~-fjl~fl[ffJ. 'liiffilfl ~ r, {Eftqiq 7'~:!:5]PJ 

jqi~J1ffli!:&..Jl$/lll CFU-GM 8{)%$:,{£ CFU-GM ~fl[ 

q:t~~~f'F J=IL COX-2, Xf~q!lJj~ ~~ ~ I*J :i1 ¥\:it!lo/J 

if nX:M 2 ( PGHS-2) , .:E~{E~Jiltl ~m1-t 8{] *-:BHffi !lE! 
9=t *:it, ~{tit PGE2 if$; 8{] .3:: ~ ~& J! l!i 171 o B 1f 

8{]li]f'J'l*~ .F~~( -€'1) fjj~~~E, ~ fr ~ ~ ( ~0 
LPS, PAF, TNF-a, IL-l, NO, TGF-[3 ~) :1:5] PJ Jlltl ~ 
COX-2 i%~*:it ,}}.. ffiif='~::k :l!: 8{) PGE2 o :zls:~-%1* 

J=ltfiJcM*-;15£ :5t :fJT JJ 1! ¥!i!U 5E T 1ffli! ~ !lE! ..t ~ 9=t PGE2 

Jlc 1jZ- , * ffl *- ;15£ ~11. it 1! t& 1YW T 1f fli! ~ Jm 9=t cox-2 8{] 

*:it, trt!f!:-ii- ~-%1m PGE2 7j( f $X xH~H.ll :1:5] 1f /f IPJ 

fi)jt8{)Jt~ ,;l"t:'!£it~m~1fflj!~ffi!JE!9=t COX-2 *:it 

:'!£it~m¥:z~s:-~.*~~ttmf%Fo1ffll!m~~$ 

f='~ 8{] PGE2 .:£~ Ei=J COX-2 fmitf='~ o 

PGE2 8{] 1QJ ~J ~X JJ)z .3:: ~ Jm :i1 ~:itt~# '11 ~f.*~ 

if .~m~1f~fFitl!i(AC) ,{!l!~)ffgi*J cAMP Jt~, 

:itt w ~ ~ f'F m [ 81 
o * M '1-'l JJ)z m :nJc M *' ;15£ :5t :fJT 1! t& 

t!i!~ T 1f fli! ~ Jm I*J cAMP * :1!: :'!£ 1-t , ~ tt ~11. 12 h - 5 d 

cAMP 7Jcf .M.J5Jt~, ~~ ;f§5<:_·!1f&-%11~~, cAMP 7]( 

f~ 1fflj!~ffi !JE! ..t ~ PGE2 7j( f _¥ .M.J5 iE ;f§ 5<:_, 1f fli! 

~)ffgi*J cAMP *:1!:~ CFU-GM _¥1IQ.1Jffft;f§5c o *ajj 

~tt~.ll fjjfi5~ PGE2 ~i~f='~ 8{] cAMP {£1ffli!;ffi:lj! 
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