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Effect of morphine hydrochloride on the larvae of Parasarcophaga crassipalpis under different temperatures

and its forensic implication
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[Abstract] Objective To study the effects of morphine hydrochloride and temperature on the cephalopharyngeal skeleton of the
larvae of Parasarcophaga crassipalpis in Shijiazhuan, Hebei, so as to provide evidence for forensic toxicologic entomology of
sarcosaphagous flies and inference of the postmortem interval (PMD) in Shijiazhuang. Methods Adult Parasarcophaga crassipalpis
were collected. Four domestic rabbits were used in this experiment, with one receiving normal saline (control) and the others receiving
morphine hydrochloride (0.5,1.0 and 2. 0 folds of lethal doses) via ear vein injection. Then the rabbits were hit on the head and the
muscle was marked with M, s M, , M, and M, ; then the larvae were transferred to the muscle sites at 24°C, 28°C and 32°C. When
larvae were laid, 10 of them were randomly sampled from each group at 12 h intervals until the beginning of the prepuparial stage. The
larvae were collected every 12 h, fixed with boiling water, and stored as specimen. The scolex of the larvae was sparated and then the
cephalopharyngeal skeleton was separated symmetrically, observed and photographed. Finally the indices, including the areas of
different parts of cephalopharyngeal skeleton, sclerotized area, and average optical density were determined using digital image
processing equipment. Results (1) The larvae of Parasarcophaga crassipal pis grew faster with the increase of morphine hydrochloride
concentration and the temperature. (2) The color of the cephalophargngeal skeleton of the larvae changed from yellow to dark brown as
time went by. Meanwhile, the degree and range of chitinazation were increased, accompanied by increase of the sclerotized area. The
attached larval mouth (shaped like a dot) could be observed during the third age. (3) The areas of the larval mouth hook and the larval

pharyngeal sclerite increased with time. Especially, remarkable changes were observed during the fold period, and the changes reached
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their maximum in the third age, and then remained basically unchanged. (4) The sclerotized areas and the average optical densities of
the cephalopharyngeal skeleton kept an increasing tendency till the end of the third age. The periods needed for reaching the maximal

optical density and sclerotized area were greatly longer than that needed for reaching the maximal area of the cephalopharyngeal skeleton.

Conclusion

The sclerotized area and the average optical density of the mouth hook and the pharyngeal sclerite of the larvae of

Parasarcophaga crassi pal pis keep increasing till the end of the third stage, and they are ideal indices for deducing PMI.
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Fig 1 Morphological changes of cephalopharyngeal skeleton of the larva of Parasarcophaga crassipalpis
A: Cephalopharyngeal skeleton of the first-instar larva in My (A1) and M3 (A2) at 24°C ; B: Mouth hook of the second-instar larva in M, (B1)
and M, (B2) at 24°C ; C; Pharyngeal sclerite of the second-instar larva in My (C1) and M, (C2) at 24°C ; D; Mouth hook of the third-instar larva
in My (D1) and M3 (D2) at 24°C ; E: Pharyngeal sclerite of the third-instar larva in My (E1) and M, (E2) at 24°C. M,: Blank control; M,
0.5 fold of lethal dose; M;: 1.0 fold of lethal dose; M;: 2.0 folds of lethal dose

2.2 MEIRERFL K O e A FRAE T AL

2.2.1 v ERN R4 FERENER2LC. 28T,
32°C)H AT A5 ML 20 40y s 11 g T AR A o Be PR
IR T M 10T PN 48 0 S AT B AR W A R I (B
WA b, i 2B BE B, Y AR B e RIS
ekt , H &Ml 4 i KA H 2 5 R 1% & X
(P>0.05) 2 B 7= 12 h B 45 41 11 4 1 AR 34 R fie
AN, B/ MA R 22 7oA et 27 L (P<<0. 05, 8] 2A) ,
2.2.2 mHEFRERAETNL AEREHNERLC,
28°C . 32°CH &M T . 25 B 4 &4 By 01 g B Ak T AR
Wi s [E) 0 A2 T A, L R I A R, A5 Al
) AT AR AE S B = S 12 h B R/ B/l
fHIRI A 2 52 A Ge i 2% 8 L (P<C0. 05), & 4 e KM
) 25 5% G X (P>0. 05, 2B) .

2.2.3 v FHEFENLTAH HEEHNERCLC,

28°C .32°CH 4 F L A5kl 4 &)y He 11 4 7 0 % %
W, B SRR . S A4 R O R A
PG 12 ho i s, B IME TR A 25 S5 A et 27 8 L
(P<C0.05) . & dH s RAB R () 22 7 B Ge it 22 5 L (P>
0.05, [ 20, P65 B 3G K 28 dg A 1Y I [) Ay
A BRI 1) e KA Y Bof i) B AR — B,

2.3 FEIR RIS kH R A S IEAE T AL

2.3.1 WAHEBMREMA FEEWNMEIR(24°C.28C,
320 M N A& AL 4 U B E AR R BN &
7 1 448 R R W S P, 4 e D A R, Y
MR B AR B de KAE S SE AR et 4 A= i
12 b B A TR AR SR /0 L A% 4 e /M TH) 22 S5 42 it
R L (P<C0. 05) , MM fe KAH [A] 22 5% T 48 i1 27 7 X
(P>>0.05,K& 3A).,

2.3.2 HEEEMLERNEMA BERLE— IR



S5k AL SEL RS TRDILBE AR P S R Nl X 50 YRR 4Ty S 6 5 ) % ik R 2 R

+ 1239

WE /0N, B 2 I TR] Y HE TR R W Ok, & =R
A, ZhHFEH 12 h i e AR B, %
Hi/MER 27 BEA S22 L (P<0.05), 4%
2 e KAELB) 22 57 41T 24 L (P>0. 05, &l 3B)

2.3.3 WHEIFHAEAFTEHLTAL HEZEZHNER
(24°C ,28°C . 32°C) &AM T, Fir A {4k 41 4 e o -8 7
0.040
0.035F
0.030 f
0.025

0.020
0.015F

Area A/mm?

0010} &
0.005
0 .

0.0451
0.040F
0.035F
0.030F
0.025F
0.020F
0.015F
0010 %

0.005F ¥

Sclerotizad area A/mm?

Average optical density
—_
wn

2C

1 L I

12 24 36 48 60 72 84 96

o 108 120
Time t/h

P10 8 ) 7 A R R R e R T R ) AR A R A —
B, TR B YL O 2406 %% BE 34 BE B ) Y SE KT
WK, B IR R, & Al 2 7E 4 dU
B 12 b B RS 40 5% B8 1 d /) L 25 i 4 Y A
ME 22 54 Gt 22 & L (P<C0. 05) . 45 4l e K H
i) 26 5% TG 1 X (P>0. 05,8 30),

0201
0.18 | T
016 }
= 014}
£ onf ¥
g 0.10 |
0.08
0.06 |
0.04}
0.02F 3A
0 :I 1 1 1 1 1 1 L L ]
12 24 36 48 60 72 8 96 108 120
Time t/h
025
&
£
<
8
<
3
N
°
2
3
iy
z
8
g
E
%
e
<

12 24 36 48 60 72 8 96 108 120
Time t/h

B2 EATRBHSHEOMERA) ELER(B)MEIRXRZE(C)HETL
Fig 2 Changes of mouth hook area(A), sclerotized area(B) and average optical density(C) of Parasarcophaga crassipalpis larva
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Fig 3 Changes of pharyngeal sclerite area(A), sclerotized area(B), and average optical density(C)

of Parasarcophaga crassipalpis larva

M, : Blank control; M;: 0.5 fold of lethal dose; My : 1.0 fold of lethal dose; Ms: 2.0 folds of lethal dose. Statistical analysis using one-way

ANOVA indicated that there was significant difference in the minimum values between each group(P<C0. 05), but not in the maximum values

(P>>0.05). n=10, x*s
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