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Safety Evaluation of Bee Venom Plastics with Transdermal Administration
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LIU Heng" >’ (1. National-Local Joint Engineering Research Center of Entomoceutics, Dali University,
Yunnan Dali 671000, China; 2.Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical R&D,
Dali University, Yunnan Dali 671000, China; 3. Yunnan Provincial 2011 Collaborative Innovation Center for
Ento- moceutics, Dali University, Yunnan Dali 671000, China)

ABSTRACT OBJECTIVE: To investigate the acute toxicity, long-term toxicity, skin irritation and anaphylaxis of Bee venom
(BV) plastics, and to evaluate its preclinical safety. METHODS: The acute toxicity of BV plastics to rats was investigated after
administration of high-dose, medium-dose and low-dose (144, 96, 48 mg/kg) of BV plastics. The long-term toxicity of BV
plastics was investigated by continuous administration of high-dose, medium-dose and low-dose (72, 48, 24 mg/kg) of BV
plastics for 28 days. The irritation of intact and damaged skin in rabbits with 8 mg/kg BV plastics was investigated by using the
self-control method of left and right homologous body. The skin anaphylaxis of guinea pig were investigated after sensitized with 15
mg/kg BV plastics on the left back (on 0, 7th, 14th day) and stimulated with 15 mg/kg BV plastics on the right back. RESULTS:
During the acute toxicity experiment with BV plastic, the weight of rats and the changes of viscera were normal, and there was no
relevant toxic reaction. Long-term toxicity test results showed that no significant pathological changes were observed at 24 h after
the last administration; the spleen index of rats in BV low-dose group, testicular index in middle-dose group and epididymis index

in high-dose and middle-dose groups were significantly increased, while PT in plasma of rats in BV medium-dose and low-dose

igni <0.05).
AL T H B % A LS I 4 % T H (No.S1360679 . groups was significantly prolonged (P ). There were no

81703742) ; 2 F 4 Bl T A5 H (No.2017FA050) abnormal changes in organ appearance, other organ index,

* B BRSEAE . BRSO IR 45 25 1% . E-mail: gaoyu- coagulation index and blood biochemical index. All above
an4832@163.com indexes became normal at the end of 2-week recovery period.
SV BT S B RET A . BESE T ) T2 s St Skin irritation test showed that BV plastics could cause slight
JE 253, E-mail: lheng125@126.com erythema and obvious scab on the skin of rabbits which along
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with little irritation on intact or damaged skin. Skin anaphylaxis test showed that BV plastics produced mild erythema in the skin of

guinea pigs, belonging to light allergy. CONCLUSIONS: No acute or long-term toxicity is observed after transdermal

administration of BV plastics, which is safe and only causes mild irritation and irritability to skin, indicating there is good safety of

the plastic under experiment doses.

KEYWORDS Bee venom; Plastics; Transdermal administration; Acute toxicity; Long-term toxicity; Irritation; Anaphylaxis
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KB PRI R A RUA LA B Bt Bk 2 24 6
AN 2 76 3557 U A 0T 7 Wk 0 15.6 mg/mL (1% BV 1% B 711
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T ZEATASTE TR GERE, ISR FH A S 8506 50 An Bk RS 16
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Tab 1 Comparison of body weight change of rats in

acute toxicity test of each group(x+s,n=12,g)

Eit] CEL] BHTERERETR BHTERR 14K
Nyl 208453 257483 28752125
AR 218342 2032167 2335£128
BV iR A 271458 M4+95 826127
BV IR AL 2183147 255101 B33116
BV IR AL 27665 2198125 B17+129
3.1.2 WEERSMARAL KR AR SRR X A TR,

25 ST LRI BV TR M50 257910 2R B Ay 25 A S UL
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TCH] B SR RAD s 5o R AL L, BV I IR 4550
9 e B 2 T 2 H B e TR 278 L (P>0.05)

R,
T2 AUSUHTRPEHEKXRAESF[IEHLEE (x
n=12,mg/g)

Tab 2 Comparison of viscera indexes of rats in acute

toxicity test of each group(x+s,n=12,mg/g)

45 0 it I i (il

ER A 2794022 2955175 176£016 4802055 7.07+061
S HARA 2794023 2879%196 1844027 4474018 7023054
BVIRBAIEAEAL 2712018 2795141 182£024 4661030 7.15£051
BVIRBEAITRIGAL 2804024 2882256 198029 4831047 7363039
BVIRBERIIGAIRAL 2934020 29024424 188+0.33 4691072 6991052
A3 Tl B i fi 21, [iE3

R4 1.04£028 0.14+0.04 5501030 1347111 3.04£031
SHMRA 1041030 0124005 556037 1335£L15 2954033
BVIRHAIEAIEA 0994006 0042003 5534049 13.03+0.60  3.10£040
BVIABAIMAEA 1192029 0.15£0.05 ST4044  1383:088  3.15£028
BVIRIEAIGAEA 1032031 0.13+0.04 532405 13224085 3133034

32 KEKHSEIHRER
3.2.1 MEZRINALML S ERHER TERIKEG 2524 h
FMRIZINAE RIS, 2 S EE AT L, BV 2 R0 &7 1 21
REESIAR I i . RG24 05, 5= H
LT LT, BV R BRI ) i 4R BB I DE S5 %, BV
RIBER) F 7 2 R B SR8, BV TR o | )
AR BRI SR B BT, Z R A G E X
(P<<0.05) ; BV 4 I 511 2% 771 21 K Bl ) i i 415 80 A T
e RS (B2E e JCGE T 78 (P> 0.05) ; HoA ik &%
TREOR T B AR, 85 R LR 3. IREMELEE 2 A,
BV R 44 511 2 K BRUNE 48 K05 2 R T A e e
SYHGI 2 X (P>0.05) 45 W% 4,
F3 KEBSMXRARREAZ 24 W EEAXREREY
Eb# (x+5,n=10, mg/g)
Tab 3 Comparison of viscera indexes of rats in
long-term toxicity test 24 h after last admini-

stration of each group(x+s,n=10,mg/g)

] 0 it [ i il

7S AL 2584028 2703£163  154£020 4184033 6254054
BVIBAIEARA 2562005 27044307 1733022 4384029 635£066
BVIABEAIMAIRA 2563026 2689323 169020 4352040 6062049
BVIABAIIEA AL 2564020 26015198 L7904  425£050  6.17£0.50
41 [ B i fii 20 [iEd

2 AR 047030 0.10+0.04 4914045 11424139 339+042
BVIRESIRAEA 0562019 0.15£005 484051 11982160 3954046
BVIRBEAITAEA 0534018 0.14£006 4525037 1278+083 3.88£023°
BYRRBEAICARAL 0594028 014006 460076 12381184 3774058

T A AR A, *P<<0.05

Note: vs. blank matrix group, “P<<0.05
3.22 HEMIER KkGh24n)s, 5= HERALL
BBV IRBE o G2 R BUMSE H PT B 3 84K, 22
SR G L(P<0.05) , AR AR K F- 22 5348
éﬁﬁﬁ%ﬂ‘(@m.om,ﬁ%m%m 2 RSB AR5
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F4 KESUHIHHREHERESEARRERIEL
B(x+s,n=6,mg/g)
Tab 4 Comparison of viscera indexes of rats in
long-term toxicity test after the end of reco-
very period of each group(x+s,n=6,mg/g)

A L JiF Jit fii (i
A4 263005 498+171  1M+028 4435044 6141106
BVIRBAIEAIGA 2624022 479:206 182+034 429£036 6382063
BVIRBEAIFAIEA 2572017 2390%183 1812035 4635046 6312037
BVIRBAIMEAIES 2692020  2521£138 1724022 4261049 6.16£120
413 Hafi B i i 20 e
A4 042+0.30 0145004 5451046 13045160 421+0.64
BVIRERA A AR 056£0.19 0132003 4712036 11932076  3.92%0.19
BVIREAIFRIEL 0552018 0.14£004 4841058 12912115 440046
BVIREEAMCAREAL 0591028 0135002 483£056 12861122  413£042

5573 RSO HO A, BV TR IR0 45 77 i 21 R BB 2% 5 b

K RTS8 X (P>0.05) , S5 I 6 (1% : %

5.4 6 1 PT APTT . TT /K-V-F M + D /K FIB .FDP

D-Dimer /K F-Hx + 538K ) o

F5 KEHSMIWARREAH 24 hFEEAKXRE DS

tE% (n=10)

Tab 5 Comparison of coagulation indexes of rats in

long-term toxicity test 24 h after last admini-

stration of each group(7=10)

w3 PT, APTT, 1T, FIB, FDP, D-Dimer,
A s s s gL mg/L mg/L
7 PR 15872034 40614602 2947+082 205021 317£3.02 0.79£0.23

BVIRBAIRAIRA 160420.09 34812522 29042071 2062010
BVIRBEAIARIA 1637£025° 40734512 31.89+1.09 195£028
BVIABEAIIEARAL 1626£0.13* 40574474 3099+0.76 198£0.13

T 578 R4 LA, “P<<0.05
Note: vs. blank matrix group, “P<<0.05
®6 KHSUHIRKENEREEAEAXREMIEIREE
& (n=6)
Tab 6 Comparison of blood coagulation indexes in

3541384 0.85£0.06
3.00+3.49 0.84+0.07
219£0.23 093020

rats after the end of recovery period of each

group(n==6)
@3 PT, APTT, 1T, FIB, FDP, D-Dimer,
- s s s gL mg/L mg/L
7 R 16572096 3953£556 2920£0.63 206:0.18 353242 0.8220.13

BVIRIEAIEAEA 16324062 37754716 29001064 2.11£022
BVIABEAIMAIEA 14932375 3460£399 20624074  197£011 377165 0.82£0.03
BVIABAIIEAEAL 16042059 36145568 2094+130 194£035 3124214 082£0.07

3.2.3  IMIRAEAFENS  RIRG 224 h g I 2 JRWR 2 31 2%
S E 52 [ B A L BV Y I 4 ) I 2 BRI v
HAR A FRK P 22 S 55 12 78 XL (P<0.05) , 25 0
#7338,
33 R M RkRIMM TR

UL, % S S S A I | R R TR K 5 45
B TP B R B LA 40 FE I ST
TP A LIRS T 2, BRI AR I T
ST WO NE TS TEIH AT VR

3.58+1.88 0.80£0.08
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1120 BIVEFINLIA 5K T S 2R DL S R B, B R/ ME
WAR LR
R7T KEASUXRARRAHE 24 WEGEARRMBEN
fEtREbEE (X £ 5,n=10)
Tab 7 Comparison of blood biochemical parameters
of rats in long-term toxicity test 24 h after last
medication of each group(x+s,n=10)

415 WBC, x10'L" RBC,x10"L" HGB,g/L PLT, X10°L
Gk il 4475134 736+ 145 180.67+4126 327787294
BVIRIAEA A 5541213 6.92£125 185.50£6.49 374.90£75.00
BVIREAIAIEA 599207 6.82+048 181.60£1836  297.70+56.73
BVIRIRAIGAIEA 5414232 7241050 191901143 342.70£63.01

®8 KHFSMXRKEREREZTHRRMBENLSE
FRELEE (X £5,n=06)
Tab 8 Comparison of blood biochemical parameters
of rats in long-term toxicity test after the end
of recovery period of each group(x+s,n=06)

415 WBC, x10'L" RBC,x10"L" HGB,g/L PLT, X 10°L""
SHARA 5.50+0.40 775058 2L17£1048  359.50£39.13
BVAMAEA A 590£133 761049 205.00£23.00 40700 140.50
BYRRBEAPAEAL 5864042 7394040 196674924 3801747448
BVIRIRAIGAIEA 5182163 7484054 201002607 333.17£107.48
25243 dJF , SEEE R IR 4> R A BV TR ISR H 2R

PRI, B IRBICAO AT 70 5 B BV 4% 701 ) 1 B A 4
LG, I ZE A BV IR BBSRIMIAR WAL B4, 32
7N BV IR I Xof G e 1) 56 8 B JTRAIAEAD: R JER 2414 2 o
WM AR AR 9. R 10, FELBRZGY)E 1.24.48.72 h
N, 9 2H 22 e i MBS0 00 i IR O £ L SREA7 DL A5 1 20 2 24 45

I B SR L A 1 R A B R S 0, IR AT (R T
MRS K i il s S5 L

F9 HEERRIHEXRPTERRKRARERHIETS

(n=4)
Tab 9 The irritation score of rabbits in intact skin

group in irritation test(n=4)

B e UHEME KiAE  STHME ARk
BV RN | 15 0 0625 SR
2 0 0
3 0 0
4 10 0
VRIS PR | 0 0 0 Tl
2 0 0
3 0 0
4 0 0

3.4 FBREEREHMELIEER

22 1In] , 3 LK BRI R Hh B i 0 S AR AR e
S AR BRSO . 2 R ALK B4 25 BB AL
JRIEI R ULLT B KK B BRGE 5 B ok B 4 B B 2 24 A7 B
JREA R L) 2 2L B i s BV IR BRI 3 HUK B Jik
RO 207 A R 2T, Horh 2 U BRI ZLIEAE 24 h AT 2%
LK B BYZLIEAE 72 hATIAR T R  AHBIR A AR KA AR
PR BV TR R IR BAT R R Bk 252 R LR 11
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F10  BRRRI UM SCI6 A 51 BE AR 46 2R S R A I I o
(n=4)
Tab 10 The irritation score of rabbits in damaged

skin group in skin irritation test(n=4)

B Bl e AHEME KMME  BFME AR
BV RN 1 10 0 1.25 R
2 10 0
3 15 0
4 15 0
PRI P 1 0 0 0 T
2 0 0
3 0 0
4 0 0

F11 EREHEIHRPIERRERKISEERNE
RS R ER LR (n=8)
Tab 11 Comparison of skin allergic reaction score
and the incidence of allergy in guinea pigs in
skin anaphylaxis test of each group(n=3)

o GarlTR BTy S SRR, % LR
W% 24h  48h b B4 4n 48h M HR

ikl
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