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Abstract: Estimation of postmortem interval (PMI) plays a crucial role in forensic study and identifica-
tion work. Because of the unique anatomy location, vitreous humor is considered to be used for estima-
ting PMI, which has aroused interest among scholars, and some researches have been carried out. The
detection techniques of vitreous humor are constantly developed and improved which have been gradually
applied in forensic science, meanwhile, the study of PMI estimation using vitreous humor is updated
rapidly. This paper reviews various techniques and instruments applied to vitreous humor detection, such
as ion selective electrode, capillary ion analysis, spectroscopy, chromatography, nano-sensing technology,
automatic biochemical analyser, flow cytometer, etc., as well as the related research progress on PMI es-
timation in recent years. In order to provide a research direction for scholars and promote a more accu-
rate and efficient application in PMI estimation by vitreous humor analysis, some inner problems are also
analysed in this paper.
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1 =T PMI A% 3 B A 0G0 H AR

1.1 BFEEEBEREARRT PMI HEE

BT BEHEPE LA (Gon selective electrode, ISE) J&
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B FUZ A XA A B S, MEE R 272 61 22 50
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TR KM | [FREAE 214 nm A0 FEAT 48 SR WS i | If:
5 KT 3 (flame atomic absorption spec-
troscopy , FAAS) ¥k HEAT FL %, 45 R B/ 5 K @ I 1l
WO EE AR T 22 5 2O ] DL Tk B
27 h PMI #EW7 . BOCAZ-BENEVENTI Z5103F — A 5
I N M2 B N GE 127 £ BE AR AL CIA T Y
IR KR 5 PMIT A AH G | AL 48 4 M A /)N
T AR A WA (,=0.98) , I HHHEWT A PMI 3% 22
/NF 3h, BORTOLOTTI "3E#% T PMI 7€ 2~110h
() 164 D20 (AEHR 11~88 %), K CIA A5
TSR KR BE (y) Al PMI (x) B9 R, IR iE— 4
AL T MR R

y=0.173 3x+2.300 8 (r=0.962) , (2)

HHEWE 1R 248 5.54h,

CIA AR EHA m RUE b T R4 4
BIVERE R PSR 00 s (B R A AR e &
b RGN X G 11 SR BR A D R e R AR A SR S B
S 45 L T PR R ) 5 25 A R R il O R T AR T JiE
BhEr A

B
fit



R R 20184F 28 34K FE1H
1.3 Stk AT PMI T
1.3.1 BT BOlk %

Ji - W OO % (atomic absorption spectrometry ,
AAS) IR AR 7E 8 AR EE T, H 28 VA P AR I e R Y
LA I TR AR MO T T AN T S B A T I R
TEIG LT F O 8 i & G IS 1Y 22 F AR A b
MoCRFTEE

JASHNANI ZEF B AAS £l %2 T PMI ££ 50 h
B 120 117 A3 B R W i Nat KR B, R S
AR PR N RORAE S5 R R ) TE R iR 4
Wl 5 HENSSGE SXURAF I 75 #EAT KB OF 5T ; 1t
Ab AT Nat ¥R B 5 Kk B2 1 LU A AT PMI 1 G &R iF
T7530T , ZE R B H AT & LM C R (R=04702),
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P E T 106 6] PMI K 17 min~118 h ) )7 4 (55 #k
53 B, ¥ 53 B, ARl 15~100 %, 4RI 77 %,
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o I L R Y R S A S RO B IR 5 R
ASCHR A A T B B ) — A AR B G BT B R

JB 35 50 SR FH ICP-MS 08 T R R FE S5 96 h
WHCE AW T 21 FOocE M & 2 WA HER S
PMI #1256, &5 & B0, 13 FPoc 2 (B8 85 55 4 8.
BROWE B OEE B B OB B MRS PMI A G, I
AR B B B BE SRS PMI M IR A OG AN B R
B PMI R A oG,

ICP-MS #¥ ity il £ a7 B, D) 52 450 88 vy | LR AR,
FIAETLA3 50 N 58 BT R 0 3 10 B0 0] T
e, AR FE 45 0 3 MY I B8 2% 5 S0 (R L0 % 54k

.51 -

P BCHEAT R RIS AR BOR E & B RE T
bR 7L o 8
1.4 &8 &% AT PMI HEET

A 4 3% (liquid  chromatography , LC ) 1 f& 2 4
TR W AN [ 25 53 6 B 2649y 505 70 0 1Y 22 5, LARAA
VE R i sl AR 2O NI HEA T 20 B 0 2 19 5k o T i 2
WA €435 (high performance liquid chromatography ,
HPLC) AR AL 48 LC 3k By SEAb A v i i R 4t
PEATR AL SR . AR R AL T 655 B S
P T B RE W T 3 AT ] 5 A
1.4.1 &4 &% & B R % %

A 2335 — BB R B3 (liquid - chromatography—tan-
dem mass spectrometry , LC-MS/MS ) J& 6 3% F1 5 1% {1
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18 3], L 1 40 B, 4R % 13~97 % ,PMI 2y 5~60 h, -
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G101 YR AT FH AT R 25 00 35 ok A DO 38 S AR T KR B
AR H B e B 5 R | O SR AR 4 1 €0
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5 REUNT 5% s BE5E PMI  1~27h 1 62 4
BCAE N PARRE S ST T RS AR KR S PMIT 1Y

[K]=0.170 2xPMI+5.567 8 (r=0.8692) , (5)
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R i 7 G S8 25 AR i) 4 07— i A SRS A &% A
HC TR HIAE RE 0 R 1 5 3 o B AR R Sy 4 KA TR
HOR, ZHER FE R @AY A Y B Sk
PUNBAG ) 57, A5 2 TTAE A 0 137 AT X 25— 4y Joit
PEATARL DN, BAT MR B0 B S AR R R R SR ey
G I A5y e — b 427 L L e A (BRYY BREE SR
o ) ST 5 T R AR A )8 (Au Ag Cu Pt 55 ) &
TR

ANSARI Z525F BTG W 4 41 1 i 5 D&
TR SR I e 7 AR A S A R AR A L R ARl 2
PERE , F HE 5L TR o S AR IR R TR A
WP e R A IR T2 7 VR B 52 A G A T
190 {4 35 1EH BCIR IE R SE TR (20~60 £ ) Y
BERE R, RIAEBCT )T 96 h P9 B 355 K Y v e 4 1
WS PMI A RAFIIZPEC R brifEiR A 3.9h, JF H
3 2ok B BE T WL BN ST A AR B R AT L 43 B Y
THOLT , RBZ TR AESE )G 24 h 9% PMI #E B A
WK AT AT I 4 S S T

TSD=26.69+(-0.05)xx (R*=0.816) , (6)

A TSD (time since death) 387~ L J5 £ i B[]
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TR AR X BB VR W 22 1803 ) B R AT 23 A O LA 96 1B
PMI, XS T4 ) B30 PR WA 15 12 A6 58 v 9 552 s o T A
HBRW AR L05,

2 HEWT PMI A4 35S PR BRI A &%
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TR AN [F] BsF R) 3 B8 AV PN Kok B2 A7 D, O
HIE TR KRS PMI A CR I T
BT B b T AR AR AR TR IR B
FE 240 W BET R TS M R T R T, S T R
A BRI S5 X B 3 R AR v L AR ST R 4 B 5 PMIT
K B IR SIDDAMSETTY Z8B0F] F A= Ak 2 i A 7E
PR T 210 G R (B 174 41, &bk
36 1)) B HE ARV Z R Ak 2 BG4 BT 45 SRR T PMI
5 Kk BAT W2 09 IE A OCHE (7.=0.841) , 5 Na* il
I HEUA G5 B SR e 5518 0.137 i1 0.241,
1M Ca® 1 CI7¥k 25 PMI JC B & AH &%, 5 H. PMI 7¢
72h W R 2E 8N . EACP AR H A B4 A 3k
ARG 000 ST A5 UL A AR A 2 1) R S B B AR PN 1Y)
JIEL i T il RN % R T e R TG MR A AL R AT T 2 A
A ICEEE T A 50 BT, FE 4 Pearson AH 5543 #7145 3| H
ik g it A0 2% 7 S 0 5 M S PMIL 2 B R O
MIHATLOVIC SR AEHS FET- 5 A5 63 B
FR (18~65 %) 43 i P 21 A KX 26 ] R 4, R 5
Sy BIAE 4 °CCH1 20 CHY IR IR S T 1705, 75 24 h
EERR 3 h R — IR AR, 23t 567 A FEA R
i ARCHITECT <8000 4= H 3 E 1k 43 Mt % 4t Hh il fi#
i (LT 38 Al A A 2L 1 oA VAT TR R R ot A1 ) K
W, %% SR B% 3SR P ZLR 5 PMIL AT B 47 1) £ 14 AH G
P DT RTS8 3 3 36 AR VR v 2L R 1 ek AR Ry R A
T1EE PMI, FE4E 5 4 °CHT 20 C R B9 7 FE 505008
PMI=0.941xL-1.581(r=0.675), (7)
PMI=1.696xL-10.562(r=0.866) (8)
P L R#oRFLBR W (mmol/L) |, 12 22 43 5l
(4.2+2.9)h F1(2.5£2.4) h,
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S HOECA M, LA A IR 4 5 PMI A5 28 1%k —
T ik
2.2 4B T PMI T

CORDEIRO %5345 3+ 3t =X 4 i {SCR I T 40 3 5E
ToJ5 24 h N U3 B AR b 0 20 A i i, R B
G e B 4% SR BE A AR G b S W R A TS g, R
i B A AR 2 5 365 T A 0 L T A A T v
X7 PMI A A RS DR 28 (45 40 i 45 L B IKE B4
I, FE RS 5 TP AT I A i B AR SR Bl B 3 B R T PMI
R, X6 2 B A UE 6 E A7 AT RO i 2
23 ERKAESZERY RN RS BT PMI #H

ODRIOZOLA Z5B50% PMI 7E 24 h N AY 34 1) 7 {4
LSRR R AE T LRI MR AE T2, I ) FH S i
£ & PCR (quantitative real-time PCR,qPCR)43+#7 T
BY B R W miR-34¢ .miR-541 .mir—888 .miR —484
miR—142-5p Fl miR-222 W FEME I, 250 & B, miR-
541 A miR-142-5p [ FIBFER MR A K 22 7 A Ge it
2R RS PMI G B 3 A G, mT LLIEAE A PMI
BRI e bR
2.4 CT A% A F PMI i

KOOPMANSCHAP 55~y 1 3 2 5256, X 3% 55
PR HE AT CTT 4 4 ke A6 D) L ke 8 8 B, DT 43 7 i
SRS PMI W C R, Hh S —2H 5 Ak, T
J& 36 h N R /N B X B B AR W H#E AT CT 4 — ik,
I ARG 00 B A 5 SR R B S % R Bl PMIT 3
1 (r=0.65) AH 5IREETCOC . J3 AP435 R 100 f5
TEEBEIET B R [ 53 % 62 ], 4 38 fi] , 4F iy 0~
91 % ,PMI 2} 0.2~63.8 h, “F-#4 PMI 4y (12.6£11.8) h]
12 BB S FE T AR (B 9 0, Ltk 3 ], 4R 1
29~84 %) R IX PRI L AR B AR WGHE AT CT 94, &
PR B A R TR — A, BN B R
R AT L T b PMIL, {5 H s A AR 22 i
AR — 5%

3 Ok =

3 3 000 G 3 B A VR A o0 () R M AR Ak ROAR
S PMI 8 22 B2 it T — Rl B4y (9 7 125, (B AE PMI #E
Wi S e P AT AT VT 2 IRl AT o it — 2D WIS B AR R AR
B Z A I EAUARSE IS AR 2 2 1 A8 At A

«53 .

32 AW B BERIR GRS RE R T O A R AL 1 A

T DR B0 52 2 Ve S5 22 o DR 3852 W) (45 AR HE T PMIT 3

RPN REAURI BR T AR 18 bR 00224k . AR 0 15 FE

TN A3 K TR A A E S8 W AL F] 70 A LA

ANUR2E [V R RE A A [a] Tt A B A0 7 9% S5 0 AT g

SR RGN 45 58 DT 52 Wi ORS00 B2 BT A 7 12 I

TG — W B —E R HE A,

i 3 R B L ak 22 o R OR AT S B0 B A
WZ S BEAT I Hr, 82l i A7 Bl i, B
M 3o 22 A U R A 1) 22 21 0y R AT N S, HL v A
A BRI BR T 80— 20 73 o A, AR5 Tl 2R B 4
RGBT A4S i e —E R LA B AR
O PMI AOHERT . H AT, BEE AR AL LR P
AR AU KUK T 22 23 [ A L R B0F 5 A
Mo MBCT AT HL 73 b, 22 4153 3 il 5 HA FE
I/ FEAE D A AE A, I RETE— 25 I/ 4% 16 b Bk
AN BRZE . 0L IR B AR A BRIk Ry
YRR PSR B I R R o R il A At ST AT 2
H B T 22 20 53 W] I 20 #7925 BE LA O BE R
TEVE B2 A Ul h & i 05 125, X B AW kAT 2 21 4
IR R 2 b — 25 A AR Ha B B A 1B 19 PMIL, 25
e TR ORI KB K N 3

ST Z TR F A RE R — 20 S B4 Ao
FETIRIA g 1 T BB A Y r o R o3 A ) BR AR R
SEGIREE R R S e CRIERT B B B R U i BE A |
KE—mESE AL, IFREZ S8 ZEE
J5 ¥k EAT PMI HE BT, I 46 0 57 400 W 5 J7 72 8%
TE—E R L b At b (] T, e 540 40 30 3 (R VR e
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