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Comparison of rabbit brain infusion and lipopolysaccharide-induced diffuse
intravascular coagulation models for medical laboratory teaching

RAO Yuliang, ZHANG Yadong, YAN Yufeng"
(National Experimental Teaching Demonstration Center of Basic Medicine, Fudan University, Shanghai 200032, China)

[ Abstract] To compare the application value of rabbit brain infusion (TF) and lipopolysaccharide ( LPS)-
induced disseminated intravascular coagulation ( DIC) models in medical laboratory teaching, this study systematically
contrasts these two classical models across four dimensions; pathogenic mechanisms, modeling techniques, detection
systems, and teaching application design. Results indicate that the TF model simulates acute traumatic DIC through
exogenous coagulation activation, while the LPS model mimics chronic infectious DIC via endogenous inflammatory-
coagulation cascades. Both models exhibit complementary characteristics in pathogenesis timing, indicator profiles,
and experimental skill training. Teaching optimization strategies grounded in mechanism-oriented approaches, skill-
tiered training, and clinical mapping can effectively enhance students’ understanding of DIC’ s complex pathological
processes and practical competencies. This provides theoretical justification and a feasible teaching design framework

for selecting and integrating DIC models in medical experimental education.
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Table 1 Analysis of the core mechanisms and teaching key points of the rabbit brain infusion and

lipopolysaccharide-induced DIC model
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Table 2 Comparison of core operating skills in rabbit brain infusion and lipopolysaccharide-induced DIC model
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Table 3 Comparison of index changes in rabbit brain fluid and lipopolysaccharide induced rabbit DIC model
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Table 4 Comparison of detection methods and teaching value of rabbit brain infusion-induced and lipopolysaccharide-induced

DIC models
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Table 5 Common problems and solution strategies of rabbit brain fluid-induced and lipopolysaccharide-induced DIC models
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Table 6 In-depth integration of clinical cases in rabbit brain infusion-induced and lipopolysaccharide-induced DIC models
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YIFRTT $E T+ TAR SRR
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“ BRI S IR I R S B i Ak e
5.4 ERELEFRSN AR

(1) # BhrTE 91 47 80 5 A T AN E
EEMALE 5 20 DIC, TF B4 2 o, £ 5
TR R LT 512 M DIC, LPS A5 78 i B
WIS

(2) LI 55325 A F ARERAE S B
B, AT T TF FEAISCIG 25 A 35 8% 55 40 8 ik
MR RE Y LB A A2 R, LPS AU 1
IR Y A TS S

(3) BRAZA2E A ] 223 R TR S 5

R7T TF 5 LPS BRI %t AR E] 5,

Table 7 Teaching comparison and synergy points between rabbit brain infusions and LPS model

Y g TF #5i7 LPS #i%) B IR
Dimension TF model LPS model Synergy point
AN BT () 1/ F B3 DIC =R (R, #4) l og (R - ALl - R L 58

PR S - L 90 (k)

B L A) ‘ , H R E
Endogenous inflammation- .

Pathogenic core  Exogenous coagulation . . ] DIC etiology , chain of cause-
coagulation cascade (infection) . ) )

(trauma/surgery ) mechanism-manifestation
e ARSI 6~8 h(FLUKER)  HARSIE 24~48 h(AMHRRIN)  FTROTNPATIE, XSS DIC 15[
Schedul Single round lab 6 ~8 hours 24 ~48 hours for a single round of Parallel  experiment  comparing  acute  vs.
chedute (single session) experiments ( group rotations ) chronic DIC
[(IEVARES NSRS BB AT 2 M S R T L YIZR2E A 1 S50 4 g SRR 4k
Capacity Emergency operations and  Continuous monitoring and  Comprehensive training of students’ experimental

building instant data analysis trend forecasting

skills and scientific thinking
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g5 Ry 3X — AR A ) FL AR

(4) JRBRYERIDT . TF BBILELE 15% ~20% 1)
FEFEA A e Bl 227 rh b, i R A 1~ 2
HAHF e LPS B8 24 h A W8I0 3 5 4 et
BEELHEA P 5, 22E SR ] R Z A )
W RS T LA AR, BIRE 24 b A 455 W 3
O #R 0,612 18 24 h SEAZ.C I A] 5, AN [A]
IINEH Gy st BEVIME 58 R 1L -5 B i 5%, 3 i St
TESCASIRI A B . s B AT E S 06 A S Ak
MR 2 A IR FE 2 5 OB M I 3 32 T
FHIF AT A EIMERS fi , 2 A e ] 30 512 565 280 2 e At
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9 BB T PR DIC BEBUAE Hrmrad Be ik J5 i
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6 it

TF 5 LPS 530X % DIC £ J2&|#1 DIC
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SEHGHCFARL T R AN R YRR St DAL
S 1) 0 B YRR | H7 8 2 2 SRR DI 2R LI R
WIS PR 28 481 o3 AT A AR S RS A R0 i 2= R
X DIC 52 45 ek A 1k B ik A0 S R B A ik
ARSCHEEF AP DIC FEHY (14 22 S AL i A B2 10 < AL
il 1) =47 BB 0 )22 — I A B 5 ) 802 g FH A4 48
RV AR SR T JR A i, {H Ry DIC S 36 2 4
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&8 TF P LPS iT DIC BBl 9250k it
Table 8 Experimental design of the TF-induced and LPS-induced DIC models

bk EEEEN PR e LRI 3L Bl N
Module Teaching goal Model selection Time allocation ~ Core content
IR DIC BL RIS RRY " . -
SR M B B\ 1] 6 201 PT/APTT F T 3P it #ff:
. Mastery of DIC core coagulation ]
Basic module TF model 6 hours PT/APTT manual test, 3P test operation
index tests
HEBT R R " o . SERE A RGN B i AU T
. TR DIC FEEHL LPS f5i7 8 21t = ol _
Advanced . . . Inflammatory ~ factor  testing,  standardised
Pathogenesis of infectious DIC LPS model 8 hours
module of coagulometers
X AE TS A7
LSRN Xt E A [l R DIC ) 5217 5Ky 10 220 I PREE 151 734 s BT Jy o b WL
Integrated Similarities ~ and  differences  Dual-model 10 ;/‘ Clinical ~ case  studies,  comparative  of
module between different causes of DIC parallel ous pathological sections
experiments

RO PR DIC BRI Heoy il o X ek

Table 9 Comparison of the pedagogical suitability of the two models

AL PR ExaellEn A

JR B 5 fige phe 5 58

Model  Timetable Skills training Civic integration Limitation and solutions
TF AER I, SRR (TR R (15%~20%) .
. PRIFR 1L 2B Tr 58 ARASS 25 BE SR i, Bl SR i S S
TFi 6 h Acute  response  Animal emergency  High rate of sudden death (15~20 percent).
del observation, rapid protection ( heparin  Solution: optimize speed and dosage of medication administration,
mode blood collection first aid) prepare emergency medication and backup animals.
JRIHC , SERm e
R B SERRE (InsEie ;

LPS L fER T 5% AR 0,612,118 .24 h BH[E] o5, R [R/NAL 4B BIME
Lo 24h(SMD) RSO Z1g7EL) -
A , o Bk

24 hours  Long-cycle Experimental integrity . .
LPS o i . Long cycle, conflicts with class hours.

(grouped) monitoring, data  (truthful recording of . . . )
model Solution; break down into 0, 6, 12, 18 and 24 h time points,

trend analysis slow changes)

different groups collaborating at different times and sharing data.
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