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Comparison of two strains of rats used in transcutaneous
electrical resistance test

LUO Feiya, FENG Keran, ZHANG Luyong, HU Peili, XING Shuxia, WANG Gangli "
(National Institutes of Food and Drug Control, Beijing 100050, China)

[ Abstract]  Objective  To analyze and compare the skin corrosion of Wistar and SD rats by using the
transcutaneous electrical resistance (TER) test method . Methods In accordance with the OECD TG 430 procedure and
Chinese Safety and Technical Standards for Cosmetics, Wistar rats and SD rats were used to test the skin corrosivity of 12
reference chemicals, with the result being compared between the two strains. Results After testing by TER, the result for
the two strains of rats, using the OECD guidelines, showed the same conclusion for the corrosivity of the 12 chemicals; the
sensitivity was 50% and the specificity was 100% . When using the Chinese Safety and Technical Standards for Cosmetics,
the findings for the two strains of rats were not consistent with the judgment on the corrosion associated with 4-( methylthio) -
benzaldehyde, while the same conclusion of corrosivity were made for the other 11 reference chemicals. The sensitivity for
the Wistar rats was 100% and the specificity was 83.3% , while the sensitivity and specificity for the SD rats were all
100% . Conclusions The two strains of rats showed result largely in accordance with the skin corrosion result upon the
testing of 12 reference chemicals by TER. SD rats could thus be used instead of Wistar rats in the TER test.

[ Keywords] strain comparison; transcutaneous electrical resistance (TER) ; skin corrosion; animal alternative

method ; ex vivo skin
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P IR JEE e P 2 Al 2 o B Aot o o 4 Erh —
TS Ry E L A B B i BEE S AR A < 3R (D
/b> Reduction ffk Refinement \E: ¢ Replacement ) JEL
DR 7 B A 2 A PR VT AN S8, A XA T
PR Z B Z 1 CTE . OECD 7 Rt v mY
B IR i A AN AT 3 28, A5 R 28 B H B
8056 ( transcutaneous electrical resistance test method ,
TER) ™' PRA1 H Jok S 40/ 8 e e ) o 2 N 3 g A
AR 5 (RHE ) 0 FUA S B 0k R b 1 B Do o 3K
BT o TER S FH K SR 5 B A R Jok A T
Pl 505 5800 5 G iR 56 A HE ) TER 38020 3h ) 8%
B ARSI A 3R EIP Y OECD 45
A A Wistar R BRI AU 2R A0 28 A9 R B,
18 SD K BUR ARy F T 5% K 5 BHLAH OC 11 K
BRAmZR T SD K B B Wistar K BRUE Fhfii
K ARG RO AETE L2 22 7 Rk, AR
G XS EE SD K5 Wistar KR A0 28 Kz B, BH B 1okt
PEMEE R, DI A R B2 e v BEL I A3 43653 1Y
K REHSE

1 #RFn7E

1.1 SEIeEiY

SPF 2% Wistar P K KR, B 18 ~21 d, 1A H 60 ~
80 g;SPF %% SD K, W% 18 ~21 d, /& 80 ~
100 g, Y57 F v [0 £ & 245 il ARG R F 5 e S 56 8 ) 9 DR
HU R HE[ SCXK (52)2014 - 0013 ) . shiik B 3R 55
A R Bt B A8 [ SYXK (5%) 2016 — 0004 ], it B
22°C ~24°C , FHRHB B 50% ~70% , 5 A HAKE,
HOGAT 12 h BB R BRIk I i S T il 461, 16 iy
YRS IR B DAE R 3 d 5, AT
AR a3 d ISP RIE IR R AT
X2 %,
1.2 KFIE5NE

R i % B R BE) (2015 ) KERZ&
R B BRI FR ARG 12 PP S H Y AR N 28 4-
RHE-1,2,4-=FM(TCL) | T 1B (FE 254 L5t
N TR HETR (Alorich) | PUE £ M (15 245 £ A
bEA N E) R ARER ( Adamas ) 4-F i 2E-28 H
fE(TIC) (N, N-F 3LV — 7 5 = % ( Adamas) 2P
BT B8 (TCL) A LB (10% w/v, [E 2542 [
JLE AT RIR (10% w/v, B 254 B L 5132
A)) CERR (EZGER I T A A ) (1, 2-T i (
AL ) o LAERTR (10 mol/L) £ Ky FHAE

X R J B FOKAE R BAERTRR, H R (154 nmol/L
MgSO,) & FHH B 4kt (10% w/v SRB) YLkl A5 HL
W (30% w/v SDS)

KRR i BHA i Jb st e Kis R 2R A
B ml P2, AR S 4087 & OECD 8/ M (fbadl i
A ARKAEY) (2015 BR) M E R (T AR JE 220
V,50 Hz, 3¢y, TVEHAR R 2 AR 216 1E 4R H
W), Bk [ 2 0 FH 2R DU 9 245 2 B OECD 4§
2 BN B P S RF BRI
1.3 XWHE
1.3.1  KREZEHBHIYL 24 h F2E

A3 e B — H Wistar KB EE SD K EL(29 d)
T RS LT AL PN 0 B2 TR, i B A2 29 20 mm (17]N
5 ~6 He, YELEMLEL 24 h P4 51 358 BUAS [] s i)
45(0.0.5.1.1.52.2.533.54.5.6.8.20.22.723
24 h) , BEBOK L B BLE (TER) , A5 3
W, G2,
1.3.2 K& R I

MR (Al b e A AR FIE Y (2015 Fi) U
B (5 OECD #8 R E—50) , KR T4 29 KAfhb
BE (K BRARFE IS 1] 2007 55 28 ~ 30 KN, BYEL &
BBk, SR B2 T BRI, 2 B w1 b [E e TR
WOIE Loy R 2Rk, DOl A s & o, sl
ORTHE NI 1 mL B (154 mmol/L i IR BE
W) 3 AR E TER {5, KT 20 kQ #H A,

W AZ I IR 150 wL BEIMAGE N By
T2 T 5[4 AZ 384 e AF S A R, B2 100 mg L
FE R R 2T, BN 150 L 25 88 /K ARG i 524K
Y5 R B E il RIS IR EE 24 b, DIK R
ek K R 3 B T, FHVR O ) 3R T i
70% W LBE,5 s Ja BB OB, B LARKIEE, R
BG5S A 1 mL HLRTR, 32 L A
%€ TER {E, ic5% TER {HJ5 , Z<BRAE P A% B AR,
TR IR A A I 20 SR B2 R i 3 1 L
1.3.3 %2 FF8 B(SRB) JekhB & HlE

)7 PN B2 R 2 R T N 150 L. % FHH B ekt
(10% SRB /KW , ZiREE 2 h, DI KEZH p
VR RE, PR ZA0H SRB, IR 2 R BUT A7 8
mL XGEIK B RRFE S min, B 15 MR K E
SENEVE 1 IR, BRI 5 mL 2 HUE (30% SDS 7K
) Y ,60°CAK IR RIS 1, L8R B2 R, Bl AR 4R UK
PL 1900 r/min 5.0 8 min, B EIEWR 1 mL fil 4 mL #£
B RER 5 mL, DG RE(E (OD B4 565 nm) .
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1.3.4  Z55HERRIE S F

OECD HIE . #% OECD TG430 By ¥ E 2
J¥,TER >5 kQ NIEEhPE (NC) ;X F TER <5 kQ
H IR SR Bz A B 8345 0 R J8 il (C) 5 TER
<5 kQ H AR WLEE {1 3% A B G 453 40 i 1A 7 Gkt
B ; JebhiB i e K T a5 T 10 mol/L #h12
1k C,4eRHB & R/NT 10 mol/L £RFRAYA NC,

(ot 22 A AR BRI 1 I FR Y . TER > 15
kQ 4 NC,TER <5 kQ H. AR WL {7 F4 B B #6140
HIE N C;TER NS ~15 kQ H PR WLEL 2 Aok I
AR50, 58 3 AFATAE ) TER fE7E AHE (5,15
kQ) g Sh A B P R AT UL R R B R AR AR

50.00 1

B, BELAE (kQ)
TER

WA T BENs 0L, W AT YR B B E , Yo kB B
HRFIET 10 mol/L EhMR AN C, Yeklis & /N
F 10 mol/L ERFRIHN NC,,

IR OECD F¢ Akt it 22 A B AR L)
F e R 7, S b AR, BR TER > 15 kQ, H
AR WLER B2 R Te 40 1 32 i AL o | e 21 3 B B
AT T2 P B e IR

2 FR

2.1 KRELKBIEMN24 h (B EHER
KR TER (AL 1 s 15K A 8T
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Note. E1-3 shown the repeated 3 times respectively.

Figure 1 TER stability analysis results for 24 h
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#£20 ~30 kQ., MR KEEZ R TER i3 IKE L5
AR —F
2.2 TER EMMEERAERELESH

KA TER J5ii%) 12 Fh2:28 Wy 50 it 47 6 b PR A
W, 254 7% 1% TER {2 FHEH B Yekhiz & & Al A IR
WLEE 2 R4 R, IF 4390 OECD 5 pg' Ak =
(At it 22 A B AR A ) Y B AR o AT R
gERNFE 1 MK 2 Fras, Wistar A1 SD K EUKE I B
PEXT R (BLZE 7K ) TER ~F-31E 45 54 18.36 kQ Fl
24.35 kO, f54 OECD 15§ Fl & 20 AR BE Th i 2=
ZH R (10 ~25 kQ) , FHEXT IR 10 mol/L R 1R 1Y
TER “F-# {8 43 %] 3.93 kQ #1 3.81 kQ, ¥Jug & T
OECD $5 Fg % 24 R S 50405 (0.5 ~ 1.0
kQ) .

LI OECD 48/ HIE bR 45 5 s, N, N-—H
T 3 = e 10% S E AL SR IS FR7E Wistar 1
SD K BRAIAGI 45 S v 2 52 B BA M DA Aot i 2
SR ARFITE Y (9 ) T8 A o 235 SR B 7% | 4 - F i k-
i L Wistar A BRURS 0 5 S 2 AR BH 24, DL SD KR
RO 25 R 2 LR

2.3 WWmAEKRKRERILE

19 it 22 R B PR 8 0 I 4 SR AT T
RE SRS, I 51X 12 RS 259 5 A S PR R Tk
PEREE " T KRR (3R 3) , BB R K
U OECD 48 B ) i vk 45 S — 3%, R ok
50% ,F¢ 51 100% 5 P i 3R K RS 28 25 R FLE
e R ZE R, DL SD K BRUCRE fie 5, 4 S e R Rk
HH1IE ] 100% , Wistar KR R U 100% |, 55 53
83.3% . Wifh & KEE ] OECD 85 Al (fkodk i %
ALY HIE LRI TR EEZER (P >0.05),

PR it 22 K BRORT [ — A Joi P 0 1 45
FEAR B, B Wistar KR PL 2 H AR FE 778 2 @
4~ P B 35 -4 P A J ol e (R BEL A ) T SD K BT
ARG RSN LAY TR G e A e — B, axd
Ll 795 i 2R DR BRURe FH ] — ) s o 4 2 %) J ol e
FHREHA R ENSITFET (P >0.05), Tk
FEHER & BH, Wistar K B TER 3280 AR R 41X,
B R wIia i B BB D /), s I L 2, 2 I
EARTIAMT , HEEE A SD K EREAT 48 i B

5,

R 1 Wistar KU L4 R

Table 1 Results of skin corrosiveness in Wistar rats

Wistar A FRZE Bz H BH 030 25 5

Y TER results
%ﬂ:% CAS JE ! O 5 PRRT] A HE R HE 1Y 4
Chemicals Reference TER (k) . ~ WA The results from
Corrosion (M sd,n=3) ]zy:g;f;:')“ Obvious  different program
' Damage  OECD  # ARG
B FIK Deionized water NC 17.25 +1.85 13.7 £4.5 No NG NC
4-F K12, 4-Z A M 4-Amino-1,2 4-triazole  584-134 NC 16. 66 +2.47 37.75+34.25  No NC NC
T FF&E Eugenol 97-53-0 NC 12.11 £2.40 74.55 +0.37 No NC NC
TR Z K Phenethyl bromide 103-639 NC 27.61 26.85 No NC NC
VY%K 2.5 Tetrachloroethylene 127-184 NC 8.60 £2.20 25.10 +8. 1 No NC NC
SRR Tsostearic acid 2724-58-5 NC 40.84 +7.53 No NC NC
4-F i 3- 2K F B 4-( Methylthio) -benzaldehyde  3446-89-7 NC 11.66 £2.13  121.69 £36.78  No NC C
R/ HCL(10 M) 7647-01-0 C 2.75+1.22 98.09 +19.57  Yes C C
N Eﬁ;jﬁiﬁfpii?ﬁim 10563-29-8 C 8.74+0.18  270.7915.99  No NG C
ARBUT IR H 2-tert-Butylphenol 88-18-6 C 49.21+0.96  648.28 £20.10  Yes C C
AL KOH(10% ) 1310-58-3 C 6.66 +0.31  167.51 £21.22  No NC C
WARR H,S0, (10% ) 7664939 C 4.84 +0.37 76.32£50.31  Yes C C
W2 Octanoic acid 124-07-02 C 11.84 £0.79  324.49 +267.86 No NC C
1,2-F % 1,2-Propanediamine 78900 Severe corrosive 7.74 £0.07  163.24 £29.13  Yes C C

TE: ' CoB ok NG AR Rl 45 52 IR 2 BB P UN GHS H s 35T IR PO BOI 2 A 25 SR 1) 2 No REE SN KR B 07 5 Yes : WEE 3 B

Fribidi

Note. '.C. Corrosion; NC: None corrosion; the corrosion were obtained from UN GHS catalog based on in vivo results (151 2. No:There is no obvious

damage on skin disc; Yes:There is obvious damage on skin disc,



o [ A PR 2 2475 2018 4E 10 H 45 28 545 10 ] Chin J Comp Med, October 2018, Vol. 28. No. 10 65

Fz2  SD KFUE MM ES

Table 2 Results of skin corrosiveness in SD rats

SD K BR 28 B v B0 25 5
Sk TER results
ZiW) CAS JE ! WOk 1 PIHR Af B H E R HIE
Chemicals Reference  TER(k{) AT A L3552 The results from
Corrosion (M +sd,n=3) ]2ye ;:_lter;t Obvious different program
P Damage OECD  HAHLE
KB FIK Deionized water NC 24.35 +11.02 8.6+1.7 No NC NC
4-FH1,2,4- =R M 4-Amino-1,2 4-triazole  584-134 NC 20.81+£9.74  42.7£35.7 No NC NC
T T Eugenol 97-53-0 NC 22.78 +11.92 No NG NC
R FHEZR Phenethyl bromide 103-63-9 NC 23.02+£1.13 No NC NC
DU 205 Tetrachloroethylene 127-184 NC 11.69 £5.43 33.4+21.6 No NC NC
SR HBRR Tsostearic acid 2724-58-5 NC 37.14 £0.27 No NC NC
4-FP R 3E-9K FH % 4-( Methylthio) -benzaldehyde ~ 3446-89-7 NC 19.55 £6.04 No NC NC
ERR HCL(10 M) 7647010 C 3.81+1.17  60.6 +3.8 Yes C C
N ,ijgi'n;fyﬁigiigﬁm 10563-29-8 C 6.93+0.47 169.7 +30.6 No NC C
SBBUT HIKE 2-tert-Butylphenol 88-18-6 C 32.30 £12.06 652.7 £10.8 Yes C C
HEALH KOH(10% ) 1310-58-3 C 11.81 +4.65  135.2 +63.2 No NC C
WeAiiR H,S0, (10% ) 7664939 C 11.59 £2.18  37.7 +30.4 Yes C C
W2 Octanoic acid 124-07-02 C 8.01+1.59  563.6+42.9 No NC C
1,2-4 —}¥% 1,2-Propanediamine 78-90-0 Severe corrosive 7.91 £0.86  119.8 +32.6 Yes C C

T CoE M NG AR IS il s 4532 28 BB S UN GHS B st JE TR P BORHI s 125 5150 2 No RWER SN K R 310075 Yes . AR B 2

REILVE

Note. '.C. Corrosion; NC: None corrosion; the corrosion were obtained from UN GHS catalog based on in vivo results [

damage on skin disc; Yes: There is obvious damage on skin disc,

5], 2 . No: There is no obvious

B3 PG FROR SR8 B v LI 2 R 25 5 T SR B AR 0T (n =6, % )

Table 3  Authenticity characteristic analysis for the two strains with the TER results using different program interpretations

LLES ES EEEIEES (EEREES

R Rtk

2k
Strains Programs False positive rate ~ False negative rate Sensitivity Specificity X test
. OECD 0 50 50 100 P=0.05
Wistar S
PRI 16.7 0 100 83.3 P=0.56
D OECD 0 50 50 100 P=0.05
HOARMLE 0 0 100 100 P=1.00

s IS 4 2 R B T D R T AT e

Note. *

OECD #5E* A bl iy 2 = H AR FIEY ™ O
BRI A AT A P B Yo b R
BURIEA A OECD J&E L 5 kQ o FE, Bk
A9 TER H AT 5 kQ, H AR WEL 7 F 445,
WUAS T B 20 b Y €, T 1 00 o A A o e 5 1 22 4
AMIEPERAE TER (H R 5 ~ 15 kQ H PRI W%
B R oK WA AR A 1, 51 3 AT RERY TER {77
fEH(5.15 kQ) T ik sh iy sk Py AR oT U Bz B BH 2
P AR, AR A ] BEAH I, T AT YL £ 20 TR 1 K
FE o ARBFFEH, P FR R BRI IR 1 Akt i 2
SRR TG R B 7 AR R =, U B AT %

. All results compared with the reference corrosive parameters of the tested substance.

B Y (0 A] A5 RO B e X B R R e S e

TER 7745 8 th 1 ) 5 A8 -5 00F 5 Jor 4 1 A K
B0 Bz FRLBHLASCPE BB AR G ASTR] A A L8 B2 F BELAX
HoH e FUA T RE 2B AE , 3X a5 5 OECD 45/ 48
BB AN R B A AR AN, 1T B 2 el AR ) e AU,
T RUE” R — 2, ARWF5E Bl Y
KB 2Bz f AU e & (Aot i &2 e B R RE ) Jr
LT, PR A 22 4 B R B 14 O 58 4 5 Rk
L=

OECD 8 K  ftl b 2 4 H AR FRAT ) v 35 4
TR Wistar K B, {HLJ5 S A 3 08 AT LA (] H: Al
FLH R AR, SD K H 1925 4F H Wistar K
BRI A i, 7z N T Rk R R kR 2
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