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Tab 1. Effects of tri-ortho-cresyl phosphate( TOCP)
on pain threshold of hens

Pain threshold

Post-dosing time/d

/mA /%o
0 0.36+0.09 100 + 25
5 0.46+0.15"" 130+43" "
10 0.56+0.14" " 156 +39" "
15 0.64+0.13"" 179+£37" "
21 0.64+0.13"" 180+35" "

Hens were treated with TOCP by gavage at a single dosage of 750
mg* kg™, Pain threshold was determined on d O ( before TOCP
treatment) , 5, 10, 15 and 21 post-dosing. % £s, n=6. " " P<
0.01, compared with the d 0.
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1E d 5,10, 15 F1 21 43 HIF#AK 16% (P <0.05),33%,
A7%F47% (P <0.01), L35 2,

Tab 2. Conduction velocity of sciatic nerve in hens
treated with TOCP

NCV
Post-dosing time/d
/mes”! /%
0 46.72+7.35 100+ 16
5 39.01+6.68" 84+ 14"
10 31.22+3.93" 7 67137 "
15 24.79+£3.56" " 53147
21 24.57+£5.00" " 53+20" "

See Tab 1 for treatment. NCV: conduction velocity of sciatic nerve.
x+s, n=6. " P<0.05, " P<0.0l, compared with the d 0.
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Fig 1. A representative record of compound action
potential (CAP) of sciatic nerve in hens treated with

TOCP. See Tab 1 for treatment. CAP parameters for the sciatic
nerve were determined on d 0, 5, 10, 15 and 21 post-dosing. A:
d0; B: d5; C: d10; D: d 15; E: d 21.
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Tab 3.

Compound action potential parameters for sciatic nerve of hens treated with TOCP

Post-dosing Amplitude Latency Maximal intensity Threshold intensity
time/d /mV /% /ms /N /% /v /%
0 10.0+1.43 100 + 14 0.81x0.11 100+ 13 3.50+£0.45 100+ 13 0.80+0.11 100 + 14
5 9.42+1.34 94 +13 1.03+0.23" 127 +28" 3.85+0.44 110+ 13 0.83+0.14 104+18
10 7.85+1.39""  78+14"" 1.12+0.07"" 139x6" " 3.86+0.49 110+ 14 0.84+0.13 104 + 16
15 6.31+1.22""  63+12"" 1.18+0.17"" 145+15"" 4.59+0.43"" 131+12"" 0.90+0.13 112+ 16
21 6.05+1.19"" 60+12°" 1.40+0.24"" 173+x17"" 4.71+0.41" " 13412 " 0.78+0.24 97 +29
See Tab 1 for treatment. Amplitude of CAP was measured from peak to peak. ¥ +s, n=6. " P<0.05, " P<0.01, compared with the
do.
Tab 4. Conduction velocity of sciatic nerve in hens 3 i

with different clinical sign score following TOCP
treatment

NCV
Clinical sign score
/mes”! /%
0 46.72+7.35 100 + 16
1-2 39.01+6.68" 84+ 14"
3-4 32.27+£4.27" " 67£9" "
5-6 27.31£2.52" " 57£5°"
7-8 23.99+4.53"" 50+£10" "

See Tab 1 for treatment. NCV: conduction velocity of sciatic nerve.

Clinical sign score was evaluated as described in reference!”’

n=5-8. “P<0.05, " P<0.01, compared with the score 0.

.xxs,

3~ AT, FFE AR (P >0.05),5~6 f17~8 %%
B4 5 2 21% 1 35% (P < 0.01), [ 58 B K WA
LA G AN

Tab 5.
ing TOCP treatment

N U Bl W 32 fi TOCP J5 A 5] & OPIDN,
e AHRE bR = 82 2 B0 Ay W J %o P SR i 42 2 T RE B
5, 5 WA R AT e, 2 E 3 AR, i
JLRELAS A I8 7R 32 Bl i 28 A S Ol 2 0 4 2, LAY
Z BB B B, SRR B A
5 OPIDN Hi A= B SEIO A 5E 8 A — 2L, Robertson
L0 8T L B, FEAS TOCP YeFE ) d 21 ARl 1L it
JEE RN AR AL R L RS, T RE XS A 5y — AT i
S OPIDN ) OP Y35 )5 d 21 AR B R B #2245 S
V£ S st WA I8 T A DL S

AR S SR p | SRR 2 B 45 T TOCP
J&i , OPIDN i {R Bl ][] SE A A 7 0 5, A B i 4%
SR, 2 A AR K R R
JETE R R BE T, 5 OPIDN fR 3% 8t iz ol s
15 K H e B R 35 Bl i 28 1 3 R 1 S R A

Compound action potential parameters for sciatic nerve of hens with different clinical sign score follow-

Clinical Amplitude Latency Maximal intensity Threshold intensity

sign score /mV /% /ms /V /% /V /%
0 10.0+1.43 100 + 14 0.81+0.11 100 + 13 3.50+0.45 100+ 13 0.80+0.11 100 + 14
1-2 9.42+1.34 94 +13 1.03+£0.23" 127 +28" 3.85+0.44 110+ 13 0.83+0.14 104+18
3-4 8.57+0.92 91+9 1.08+0.13" " 133x16"" 3.86+0.34 110+ 10 0.81+£0.15 101+19
5-6 6.40£0.85"" 64+8"" 1.13£0.11"" 140x14"" 4.23+0.39" 121+11° 0.82+0.09 102=+11
7-8 6.09+£1.22"" 6112”7 1.40+0.22" " 173+27°" 4.72+0.39" " 135117 " 0.83+0.22 104+28

See Tab 1 for treatment. Amplitude of CAP was measured from peak to peak. x + s, n=5-8. " P<0.05, " * P<0.01, compared with

the score 0.
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Time-dependent changes in compound action potential in hen sciatic

nerve treated with tri-ortho-cresyl phosphate

ZHANG Li-Ping, GUO Xing, WANG Qing-Shan, ZHU Ying-Jian, XIE Ke-Qin"

( Institute of Toxicology , School of Public Health , Shandong University , Jinan

Abstract: AIM To investigate the early events
in the development of organophosphate induced
delayed neurotoxicity( OPIDN) and its mechanism
through assessing the time-dependent changes in
compound action potential ( CAP) parameters in
hen sciatic nerve treated with tri-ortho-cresyl
phosphate (TOCP) and the relationship of com-
pound action potential parameters and clinical
signs. METHODS
treated with TOCP by gavage at a single dosage of

Adult Roman hens were

750 mg-kg~'. The compound action potential in-
dexes in hen sciatic nerve were determined on
d0, 5, 10, 15 and 21 post-dosing. RESULTS
TOCP-treated hens began to appear abnormal gait
on d 5 with daily progression to reach total
hindlimb paralysis on d 15, no recovery was ob-
served within 21 d. Compared to the control hens
(d0), ond35, 10, 15 and 21 post-dosing, con-
duction velocity of sciatic nerve (NCV) decreased
by 16% (P < 0.05), 33%, 47% and 47%
(P <0.01), respectively; latency of CAP were
prolonged 27% (P < 0.05), 39%, 45% and
73% (P <0.01), respectively; amplitude (peak
to peak) decreased 6% (P >0.05), 22%, 37%
and 40% (P < 0.01), respectively; maximal in-
tensity increased 10%, 10% (P > 0.05), 31%
and 34% (P <0.01), respectively; threshold in-
tensity had no significant difference; pain thresh-

old increased 30% , 56% , 79% and 80% ( P <

250012, China)

0.01), respectively. Compared to the control
hens (clinical sign score 0), for the groups with
clinical sign scores of 1 -2, 3-4,5-6, 7-8,
NCV decreased by 16% (P <0.05), 33%,
43% and 50% (P <0.01), respectively; latency
of CAP was prolonged 27% (P < 0.05), 33%,
40% and 73% (P <0.01), respectively; ampli-
tude (peak to peak) decreased 6%, 9% (P >
0.05), 36% and 39% (P <0.01), respective-
ly; maximal intensity increased 10% , 10% ( P >
0.05), 21% and 35% (P <0.01), respective-
ly; threshold intensity had no significant differ-
ence. CONCLUSION  These results suggest
that the changes in compound action potential
characteristics of sciatic nerve in TOCP-treated
hens be dependent on post-dosing time and
progress with the clinical signs of OPIDN. NCV
and latency of CAP are earlier indexes and more
sensitive than others, and may be helpful to detect
OPIDN early in the course of the disorder.

Key words: tri-ortho-cresyl phosphate; com-
pound action potention; sciatic nerve; organopho-
sphorus compounds; toxicity
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