Advances in Clinical Medicine IifiJREE243 &, 2020, 10(9), 2198-2208 Hans X3
Published Online September 2020 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2020.109333

B
mi
=
=
¥
A

U R B R B RS

Ry, k @, & %

BELEER A ERAAFHONE, L
Email: guoyunbo98_07@126.com, *acuace@163.com

Weks H . 20200E9H5H; A HB: 20204F9H20H; &AiHM: 202049 H27H

wm B

EEER, KEHRRAENEMX PR L, KEEHZHRAEERIE. K EZ3REENFTINE L
PR, THENEMXEE T RGP KBEGRRERER. KE0HAFMBEER, KESRE
—REMBFRNBHRNEARNLKERREY . KFEGRRRIERBE AR, FERIEBIRRD, B
BIEEA S K BN SR . AT KB A RIS R A KRG B LK
B FE ML R RAN K BEE AT 7 07 I AT 4538 -

XKigid

Research Progress on the Mechanism
and Prevention Measures of Jellyfish Sting
in Recent Years

Yunbo Guo*, He Zhang, Ying Lu*
Department of Pharmaceutics, School of Pharmacy, Navy Medical University, Shanghai

Email: guoyunbo98 07@126.com, “acuace@163.com

Received: Sep. Sth, 2020; accepted: Sep. ZO‘h, 2020; published: Sep. 27th, 2020

Abstract
In recent years, jellyfish outbreaks have occurred frequently in coastal areas. Jellyfish stings have
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become the most common marine life stings in coastal tourism, water sports and naval training
operations, especially in coastal areas where naval officers and soldiers have a higher incidence of
jellyfish stings. The distribution of jellyfish has regional characteristics. Jellyfish toxin is a complex
and special mixture of proteins and peptides. The clinical symptoms of jellyfish stings are more
complex, and the mechanism of action is less studied. At present, there are no special drugs for
jellyfish stings and emergency. This article is to review the distribution of jellyfish, the characte-
ristics of toxins, the poisoning mechanism of jellyfish stings, and the development of prevention
measures.
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SKiE: 2% AR 8: Choudhary Indu, Hwang Du Hyeon, Lee Hyunkyoung, et al.
Proteomic Analysis of Novel Components of Nemopilema nomurai Jellyfish Venom:
Deciphering the Mode of Action [J]. Toxins, 2019, 11(3), 153.
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EIKBEEE R, &5 BAME ) 23 5k At SURIE I 5 & A S0a A i 2 wkob, 2 5 80™ E %
JEVEARTE, EE ISR, LIREEWR, W HIES ReE = .. BERNKERIES TR FENEZE
PEFCNR, B LR - B R GRS R, (O E, Ot E IR, R K R 52 BT SR K
PEEPERESHILORRE . FEL ORI R RS U K i 5] R R D) BE RS A 2 4%
$8[13] [14] [15].

Table 1. Toxin protein purified from jellyfish venom by chromatography

F 1 BEBEEMNKEERPAUNERER

Species Name Mw (kDa)? M., (kDa)b Biological activity
Cardiotoxic
Chironex fleckeri CfTX-1 43 Cytotoxic
Hemolytic
Cardiotoxic
CfTX-2 45 Cytotoxic
Hemolytic
. o
CrTXB 42 Fomolytc
Carukia bamesi CbhTX-l 21 21.67 Neurotoxic
Carybdea rastonii CrTX-A 43 Hemolytic/lethal
CrTX-B 46 to crayfish
Carybdea alata CaTX-A 43 Hemolytic/lethal
(Alatina alata) CalX-B 45 to crayfish
Chiropsalmus CqTX-A 44 Hemolytic/lethal
quadrigatus (_Chiropsoides to crayfish
quadrigatus)
Carybdea 220 Cytolytic
marsupialis 102-107 Hemolytic
139 Cytolytic
36 Neurotoxic
Cyanea capillata CcTX-1 31.173 Cytotoxic
CcNT 8.22 Neurotoxic
Cyanea CIGP-1 27 25.7 Cytotoxic
lamarckii Rhopilema PLA;
nomadica Stomolophus SmP90 90 Radical
meleagris scavenging
Physalia physalis Physalitoxin 220 Hemolytoxic
PI 220 Neurotoxic
P3 85 Neurotoxic
PpVv9.4 0.55 Action on insulin secreting cells
PpVv19.3 4.72 Action on insulin secreting cells
Olindias Osheml 3.013 Hemolytic
sambaquiensis Oshem2 3376 Hemolytic

*Molecular weight estimated by SDS-PAGE in kDa. "Molecular weight measured by mass spectroscopy in kDa.
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Figure 2. Morphological changes of the organs (liver, kidney, heart and lung) 10h after administration of TE from the jelly-
fish C. capillata (360 mg/kg, i.v.) in rats. In control group (the same volume of saline, i.v.), the morphology of the liver (A),
glomeruli (C), renal tubules (E), heart (G) and lung (I) were normal. (B) In the liver of TE-treated group, extensive hemorr-
hage (arrows) and hepatic coagulation necrosis (*) were present. (D) In the glomeruli of TE-treated group, fibrin micro-
thrombi deposited in some glomerular capillaries (arrows), hyaline casts (*) and vacuolations (:) filled Bowman’s capsule.
(F) In the renal tubules of TE-treated group, diffuse peritubular capillary congestion (arrows), detached cellular debris (*)
and hyaline casts (:) were seen. (H) In the heart of TE-treated group, wavy fibers (arrows), irregular myocyte diameters and
interstitial edema were observed. (J) In the lung of TE-treated group, sporadic hemorrhage (arrows) was observed in some
alveolar space. (n = 3, hematoxylin AND eosin staining, scale bars ¥ 100 mm, insert bars ¥ 20 mm)

2. FKERFALIE 10 h FHARRB[EVIA (B RRBESECH 15) (n =3, HABMBLRE, ZERY 100 mm,
A2 20 mm). 7EXSRRLA(HREIAFRRVEIRBEK, BRUCES)F, FF(A), B/K(C), B/INE(E), '{LAE(G)FAH(1)HIF
SIEE. (B)fE TEJRTrAARIATAES, FEI 2R M(EF L) MATEIMIATE(*). (D)TE TE JAFrAAR S /hekth, FHE
BMMA&TIRE S /N ESR, TRE-LE/NREAME(EX), EAEC)MZRC)H. (F)ZE TERTEANBSNE
MERERHE S NEREEMMEFTM(EE), FENMEER*)FIBRESER(). (H)E TERTHECHES, N
REBBCRARALE (BT L), AHMBYCANAEERFMBIFRKM. ()& TEATHENM S, XL EEPNRITEN
th (&5 3%)
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HIMEM: HHF) US 6338837 [22] &8, @I FPUALIEHI KGR BN Ca®™, K, Mg %54 @ FH 27 sl g
(OS2 T B AR FH s D% T4 8 B 28— % il B3 A (o A A 4 5288 [23] 84 0 B R G I AR
e R4 KW R 445 500 mmol-L™ LaCls. 25 mmol-L™! MgCl, F1 25 mmol-L™* CaCl, i % /& 74 85 7k £F
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Figure 3. Antagonistic effect of Dextran-40 on the changes of intracellular Ca?* content in cardiomyocytes induced by
TE; A: Real-time changes in fluorescence intensity (F/F0) of 4 groups of cells within 10 minutes of TE treatment; B:
Comparison of the fluorescence intensity (F/FO) of the 4 groups of cells after 10 minutes of TE treatment

[ 3. Dextran-40 %f TE FRBUUBARREAEA Ca®* & BT ATEIIER (B R BE £ 3Tk 24). A: TE &3 10 min
A 4 LAYRRETE RSB B (F/Fo)SERTEE 4L ; B: TE 32 10 min f5 4 tA4ARRZE AU IE B (B (F/Fo) EL
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Figure 4. Effect of batimastat on the survival rate and inflammatory factor expression of HaCaT
cells and CCC-ESF-1 cells. A, B: Effect of batimastat on the survival rate of HaCaT
cells/CCC-ESF-1 cells; C, D: The effect of batimastat on HaCaT cells/CCC-ESF-1 cell inflam-
matory factors
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B3 EMbY HaCaT 4BHI/CCC-ESF-1 MMATHERMFN; C, D: EBI AL HaCaT 4H
ICCC-ESF-1 #BAa % M FHI S0 (E 5k B £E 3CHk 25)
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Figure 5. Specific reactivity of pAb to NnV [26]
[ 5. pAb 3F NnV BY#F5 11 R N 14 (R B £ 30k 26)
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Figure 6. ATP2B1 is involved in jellyfish venom killing. a Schematic representation of ATP2B1. b Western blot validation
of sgRNA-mediated depletion of ATP2B1 in HAP1 and Hela cells. c, d Depletion of ATP2B1 conferring resistance to jelly-
fish venom in ¢ HAP1 (0.75 pg/ml) and d HeLa cells (1 pg/ml). e Pre-treatment of caloxin 1B3 but not caloxin 2A1 reduces
the jellyfish venom-induced cell death
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