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Ecotoxicological effects of water extract of Cinnamomum camphora on
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Abstract: Control of infection by Schistosomiasis, which causes a severe health problem in human, has been a challenging
task for most endemic countries in the tropics and subtropics. Schistosomiasis remains a public health concern in China after
a concerted effort in the past decades. Oncomelannia hupensis, the only intermediate host of Schistosome, is regarded as the
weakest link in the life cycle of Schistosome. Killing O. hupensis can control the epidemic of Schistosomiasis in public water
sources. Plant molluscicide is considered as the best reagent as judged by public safety, financial cost, and environmental
protection. We used Cinnamomum camphora here in this experiment. Extract of leaf, barks of root and shoot of C. camphora
were used at 4 concentrations (1%, 0.5%, 0.1% and 0.05% ) (water and 1mg/L Niclosamidum as the control) in the
experiment against snails O. hupensis. The mortality of snails was investigated. The activities of catalase ( CAT) , peroxidase
(POD) and TEM ultralstructure of O. hupensis liver cell were analyzed in the experiment. The results showed that the
molluscicidal effect of the lixivium of C. camphroa against O. hupensis is excellent. The mortality of the snails correlated with
the concentrations of the lixivium and the time of treatment. The mortality of the snails treated with water extracts from leaf,
barks of root and shoot of C. camphora in 4 concentrations in 120 h was up to 100% , which is similar with that of 1mg/L

Niclosamidum. The molluscicidal activity order of different parts from C. camphroa against O. hupensis ranks; root bark >
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stem bark > leave. Treatment with 0.5% leaf water extract induced a significant increase of the activities of CAT and POD in
the early period time points (48 h and 73 h respectively) followed by a dramatic decrease. Further more, 0.5% water
extract of leaf causes a marked damage in liver as judged by the TEM ultrastructure analysis. For example, 48 h treatment
with 0.5% leaf water extract caused a slight damage to nuclei of hepatocytes of the snail, which manifested as slightly nuclei
swelling; loosed chromatin; reduced number of mitochondria and even condensed or ruptured mitochondria; expanded or
fragmented reticulum cavity of rough endoplasmic in cytoplasm. The damage to hepatocytes was further exaggerated 72 h
after treatment; broken nuclei of hepatocytes; reduced chromatin mass; organelles cavitation; vague and broken
mitochondria Cristae. These hepatocytes were filled with dense bodies and different types of gas vacuoles. The cell membrane
was raptured. We conclude that the plant C. camphroa demonstrates a strong molluscicidal activity in a peroxide-dependent
manner, which damages the organelles of hepatocytes. Thus, C. camphroa will be better plant resource in controlling the

snails in ecological projects.

Key Words: Cinnamomum camphora ( L.) Presl; Oncomelania hupensis; molluscicidal activity; control snails in

ecological project; schistosomiasis.
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M) BB TEETIR N T BT A5 09 2URIBE 58, AN Wil 1 2 i) T 7K v g e AN ARRIH & 2h 4y, 3508 il W s & Sk 1%
FED L Sy T BT MR o R A T B v M 5 ) — IR, MR A A o R s W RO B AR
UEAA 2L IR R AR R 2 F A7 Ry R O A F O AR S IR Ty vk R Y BRI
TR B v TR ORI s Th2F 254 KRR By AR5 Y RN XOMORIR ™ B i | AT 350K I
PR T SRR AR AN R HN TR B AR T AR AR, QN TR TC I A A A S BB T R — 55
AGRIR BN B, FERA T R, B ( Cinnamomum camphora (1.) Presl) FEEBUZR ) Vi St 30 14
YL SEVR I A M T W RE A K AR 47, U HORAERR AR 3—4 H A A s B B, e B () 2 02y 2y 0% T 3
TET , LH A T 2 R A S5 BRI, AR T — A ZE R TIRTTI th HI% S RIS FC 608, Rt AL Gt R 5 S
Al B A A I KB RYRCR . % T DA B ISR F AR FHARAR &3 0 8 A4 R h IR BGHEA T IR S 58, JE XS 5T
WA BAE A AR AT 0 A, 0T R IR A4 7T ek S A AR BRAE AL, B 76 AR 28 T AR SR ER (IR .

1 ##F7EE

1.1 SRR

SEG IR R AR Ky 25 R ISR B b A el v I8 Bt S 0, VA S 5% 5 ETIBCR A ) e A TR B, SRR
ETIRF 52565 23°C IR Z A 7%, B 7—8 JERLIR , iR 4010 51 2 BH MR CREET ISR A A L5008 7K ( B R/K i E 1
JA) B /INGEAR TR ph e T IR E 2 h S A i H R B WAIER ) TR ETE K R SREAS
1.2 KIS PRI

SEEG R RER BRI AR B ZE R IR, VIR A S T A LU R A GE fE ) RIS K
3L 1% .0.5% .0.1% ,0.05% 4 AAN[R] e B A B A AL BV i, SR BRI RRET IR 100 Ho 1 41,45 20 N3EA
— AR A3 FIE A4 (5 48/ 4H) ETIRIR AJEAT 2000 mlL A [ v B R AR AR K 25 Rz | I K U R A B
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BERCHR T o 1 em A0S IR DK, Guta, phisk, B AR,

1.5 FEAZKIRVBORHET BB HF IR A58 43 11 325 S5 Hh R L5
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AR 100% AET 3R T 0.5—1.0% VU L HORA AR fz 25 7 /K IR oK AL BT 22 72—120 h A RE ik 3]
FRERIRICR (R 1)

®1 M ER MKRRRBHRET

Table 1 The mortality of snails treated by the lixivium of leaf, bark of stem and root of C. camphora

i H Kb e B ETIABET - The mortality/ %
Ttems Concentration/ % 24 h 48 h 72 h 96 h 120 h
nt 1.00 355 58.33+5.3 91.66+3.3 951 1000
Leaf 0.50 303 3544 5543 7542 902
0.10 10£2 2543 2543 60+3 85+3
0.05 0 5+1 5+1 25+2 45+2
N3 1.00 60+4 75+6 90+4 100+0 1000
Bark of stem 0.50 3543 5044 80+3 92.5£2.5 10020
0.10 202 30+3 60+3 75+2 91.66=2.6
0.05 5+1 10£2 2542 3543 5042
sy 1.00 55+5 806 1000 1000 100+0
Bark of root 0.50 45+3 70£6 95+6 1000 10020
0.10 403 5543 85+4 902 95+3
0.05 15£2 3542 45+2 60+3 65+4
RER T IR 75 40 1.00 1022 25+3 35+3 65+4 80+2
Withered branches 0.50 7.5%1.5 202 302 55+3 68.3£3.3
and leaves 0.10 5.5+1 10+2 15+2 35+4 41.7+2
0.05 0 5+1 12.5+1 2542 35+1
ﬁfﬁﬂl jfdum 1 mg/L 90+3 9543 1000 1000 10020
KX B Water 0 0 0 0 1.7x1 1.7+1

2.2 ARRE AT AT R S U R o A T R )

A AT SR A i i A A A T S, L SR A O 0 e s R i S T S, 2 BT MR A
RS 1 AR 5 00 RS . ARSI b i A S (T 1) 7EAR B 48 h N AL e (18] 2) 74k B
(4972 h PN, HAE PRI A, %‘zﬁﬁ LA B SR AEAB 45 BE 7 30580 (L Ak JER o ] 1) 2 | 0% 2 B A1, 6 A
TR AE I FEAR

61 b .

a 9 a
5F L

CATREE I
CAT activity/(U/mg &)
He
PODG
POD activity/(U/mg &)

0 . . . . . . 0 ) ) ) ) ) ‘
0 24 48 72 96 120 0 24 43 7 % 108

fif ] Time/h fi ] Time/h
B 1 0.5%F#KERAAERFERE CAT( Catalase) Bk 14 B2 0.5%ER KR EAERERE POD (Peroxidase) EiF
Fig.1 CAT (Catalase) activity of Oncomelania hupensis live treated Fig.2 POD ( Peroxidase ) activity of Oncomelania hupensis live

by 0.5% leaf water extract from Cinnamomum camphora treated by 0.5% leaf water extract from Cinnamomum camphora

AR FRRR BEZES (P < 0.05)
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BE 4 0.5%1F kiR AL BRET 4R AT BE 32 5 B 55 /8 (TEM)
Fig.4 TEM ultrastracture of O. hupensi's liver treated by 0.5% leaf water extract from C. camphora
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