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Hematological Aspects in A Endotoxemic Young Rabbit Model
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Gram-negative septicemia, which continues to be a serious clinical problem, is one of the major causes of morbidity
and mortality in hospitalized patients. Endotoxin of gram-negative bacteria is a pivotal pathogen of sepsis. To understand
the effect of endotoxin on hematological aspect and the time course in early childhood, this study was designed with
experimental septic model of young rabbits (8 week-old). Rabbits were divided into control (n=7) and endotoxin group
(0.50 mg/kg of endotoxin). The endotoxin group was subdivided into six groups by the sampling times: 3, 6, 12, 24, 48
and 72 hr-group (E-Gs, E-Gg, E-Gy2, E-Gy4, E-Gys and E-Grayys, €ach #=7). The evaluation of CBC, activated partial
thromboplastin time (APTT), prothrombin time (PT), fibrinogen concentration, coagulation factors and D-dimer were
taken from the bloods. The number of leukocytes was lower in E-Gj; and E-Ggys (due to pantocytopenia), whereas it was
higher in E-G,4 and E-G gy (due to neutrophilia and/or lymphophilia) than in control group (P<0.05). Platelet counts in
E-Gs, E-Ge, E-G13, E-Gys and E-Gugps Were lower than those of control group (P<0.05). Normoblast counts in E-G;,
E-Gg, E-G,; and E-Gugys were higher than those of control group (P<0.01). APTT in E-G;, E-Gg, E-Gip, E-Gy and
E-Gyus were longer while PT in E-Gs, E-Gs, E-Gys and E-Grns were higher than those of control group (P<0.05).
Fibrinogen concentrations were lower in E-Gs, E-Gg and E-G,s but higher in E-Gyg and E-Grn,s than those of control
(P<0.05). Intrinsic coagulation factors (XII, X1, IX, VIII) in all endotoxin groups were significantly lower than those of
control group (P<0.05). Extrinsic coagulation factors (X, VII, V, II) were lower in E-G;, E-Gg, E-Gi2 and E-Gogpe
whereas they were higher in E-Gyg and E-Gopy than in control group (P<0.05). D-dimer concentrations in E-Gyg and
E-Gyas were higher than those of control group (P<0.001). We concluded that endotoxin led to extensive hematological
disturbances including disseminated intravascular coagulation in the young rabbits and that this pathologic condition in
the infant and childhood groups will cause the grave results.
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Fig. 1. Time course of changes in total leukocyte counts with
endotoxin injection. Total leukocyte counts were lower in endo-
toxin-injected 3 and 6 hrs, whereas they were higher in 12, 24 and
48 hrs than in control group (*, P<0.05; **, P<0.01).
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Fig. 2. Time course of changes in neutrophil counts with endo-
toxin injection. Neutrophil counts were lower endotoxin-injected
3 and 6 hrs, whereas they were higher in 12, 24, 48 and 72 hrs
than in control group (*, P<0.05; **, P<0.01).
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Fig. 3. Time course of changes in lymphocyte counts with
endotoxin injection. Lymphocyte counts were lower in endotoxin-
injected 3, 6, 12 and 24 hrs, whereas they were higher in 48 hrs
than in control group (*, P<0.05; **, P<0.01).
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Fig. 4. Time course of changes in monocyte counts in blood
with endotoxin injection. Monocyte counts were lower in endo-
toxin-injected 3, 6, 48 and 72 hrs than in control group (*, P<0.05;
**, P<0.01).
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Fig. 5. Time course of changes in eosinophil counts in blood
with endotoxin injection. Eosinophil counts were lower in endo-
toxin-injected 3, 6, 12, 48 and 72 hrs, whereas they were higher in
24 hrs than in control group (*, P<0.05; **, P<0.01, +, P<0.001 ).
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Fig. 6. Time course of changes in platelet counts in blood with
endotoxin injection. Platelet counts were lower in endotoxin-in-
jected 3, 6, 12, 24 and 48 hrs than in control group (*, P<0.05; **,
P<0.01; +, P<0.001).
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Fig. 7. Time course of changes in normoblast counts in blood
with endotoxin injection. Normoblast counts were higher in en-
dotoxin-injected 3, 6, 12 and 24 hrs than in control group (**,
P<0.01; +, P<0.001).
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Fig. 8. Time course of changes in activated partial thrombo-
plastin time (APTT) with endotoxin injection. APTT was higher
in endotoxin-injected 3, 6, 12, 24 and 72 hrs than in control group
(*, P<0.05; **, P<0.01).
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Fig. 9. Time course of changes in prothrombin time (PT) with
endotoxin injection. PT was higher in endotoxin-injected 3, 6, 48
and 72 hrs than in control group (*, P<0.05; +, P<0.001).
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Fig. 10. Time course of changes in fibrinogen concentration
with endotoxin injection. Fibrinogen concentrations were lower in
endotoxin-injected 3, 6 and 12 hrs, whereas they were higher in
48 and 72 hrs than in contro} group (*, P<0.05; **, P<0.01).
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8. 8N S1A

1) Activated partial thromboplastin time (APTT)

uilg A o) F7E Adde FARIEY APTTE
WEAL BT F BARREE AT U] AIREES
ZF (4534+405%) BTt o150 U (P<005 F-& p<
0.01). WEA FoF3te] vz 3A7HE B 6A1ZE9
A% 2471712 o ol BMsh] B7Hs® WE APTTV

fre5HA =Rt (Fig. 8).
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Table 1. Comparison of coagulation factor between controi and endotoxin groups

Group Endotoxin Group
Control .
Factor 3hrs 6 hrs 12 hrs 24 hrs 48 hrs 72 hrs
XII (%) 586.3 75.8* 62.2* 50.6% 89.7" 151.5" 2143
XI (%) 40.2 123" 2.5* 66" 6.83" 345 75.0°
IX (%) 871.5 103" 50.3* 129.4™ 95,5+ 404" 3653
VIII (%) 998 182* 86.8" 162" 181.7 750" 380™
X (%) 4235 136.3" 154.7" 2004 249" 630" 425
VH (%) 444.3 189" 190.2™ 281.6" 295.3" 920™ 520
V (%) 1614.3 469* 750.5* 1091° 894.3" 2000° 2000"
11 (%) 145.8 433" 415" 536" 73.1" 263" 194"

* P<0.05 (compared with control group); =

+*
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Fig. 11. Time course of changes in D-dimer concentration with
endotoxin injection. D-dimer concentrations were higher in endo-
toxin-injected 48 and 72 hrs than in control group (+, P<0.001).

2) Prothrombin time (PT)
9AA & ﬂ]«l N A} 2l pPTE WSA T 124
I 2 264AEE A7 Un) Al?ELoﬂ/ﬂ &7 (7.08
+0.08%) B} ‘IT-’] A BT} (P<0.05 32 P<0.001). S
4 FojF7re] vlaol A= 484132 (3431 1.12%)0) M &
St} (Fig. 9).
3) dR2¥ 5
A4 FEE US4 59 372 (160.83122.50 mg/
dL), 6A)17HT (137.83121.60 mg/dL), 124 FT- (216.40£38.99
mg/dL)o] 2T (312.17£26.40 mg/dL) B} ¥gkon} (P<
0.05), 48A)ZHF (801£43.70 mg/dL)3} 72X17H (610138.50

mg/dL)yS 98t o EUTH (P<0.001). WEA Foi77he]
Bl aof| A & 48A1ZHEo] 7HY EUTH (Fig. 10).

4) Y 10X}

(1) LHQIA

@ Factor XIl (FXI1)

FXIl 35 US4 FoF9 79 A Ao 24 9

P<0.01 (compared with control group); * P<0.001 (compared with control group).

Z (586.3173.9%) BTk @A AsE BYY (P<0.05 =
< P<0.001). US4 RS Bl A& 12432 (506
16.4%)°] 713 E3tr} (Table 1).

@® Factor XI (FX!)

FXIS W54 Foat9] 49 3A7HE (12.310.1%), 6A13F
T (2.51£0.0%), 12X (6.610.0%), 24X M (6.83£0.1%)01
A DR (40217.76%) Bt foEHA Sk (P<0.01 =2
P<0.001) 48A1ZH20 o] 28] Q2T FELE JEFHF o,
T2AREE (75.046.7%)0 A= 23] Tt (P<0.05). WA
FojFzhe) vlnoj e 6A1ZHEo] 7Y Wit} (Table 1).

@ Factor IX (FIX)

FIXE W54 FojTo] A Azt éfﬁ WET (871 Si
45.8%) B} Fo5HA RAUTH (P<0.05 Z-2 P<0.001). W5
FoJ 7k ¥lao) A 6A1ZHE (50.316.4%)°1 7+ ‘;uﬂ}
(Table 1).

@® Factor VIl (FVIH)

FVIII< WS4 Fojgo] A AlZtdlo] AR o2 (998+
2%) B} {954 @sktl (P<0.05 & P<0.001). W54
FoF#zte] v)mo A 6AIZHE (86.818.5%)0] 71 wtth
(Table 1).

(2) 2Ie1#

@® Factor X (FX)

FX ¥ W54 59 3,6, 12, 4A0FA 2T
(423.5+20.9%) Rt} 2o} (P<0.05 B2 P<0.01) 48X+
Me 2T Bt F4th (P<0.05). WEA FoEgte] 1)
o A= 3A17HEe] 71 QT (Table 1).

® Factor VIl (FVIl)

FVIL 3% US4 59 34000 4AE7HR] &2
=T (444.3124.2%) Ht} @30} (P<0.01), 48] 3)
2AHEY S 23818 o EUe} (P<0.05 2 P<0.001).

B4 F9F3H9] vlio) A 3A1ZRE0] 7Y B9k 484)
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7o) 71 =St (Table 1).

@ Factor V (FV)

FV ¥5E BEL 5o 32T 4AE7A 22
YRF (1,614.3156.4%) Bt} wko} (P<0.01), 484173}
ARFES 2318 © HUTH (P<0.05 FL P<0.001). WS
Eoj#zte) vimolAE 3R] 7 Wkl 48X}
72Xzl 71 E3%4Th (Table 1).

@ Factor Il (FII)

fZz9 Fll FEE US4 Fo 3,6, 12, 24A20] Wl
T (145.81144%) BTF R3O (P<0.01), 48, 2A1 T2
238 ol 3} (P<0.05). WS4 Fozte] vaofA= 6
AlREEo] 71 3kt (Table 1).

9. dfra oAl Het

Q42 879 GAREL D-dimerd FEE HETH

E4 B 3A7RRA 4R 54, F 025 pgmL ©]
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