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Fig 1. Schematic illustration of the double-function

electrode to stimulate diaphragm nerve and dia-

phragm muscle at the same time. The fan-shape diaphragm
was hung onto the hook of the diaphragm-stimulating electrode
through sites A and B. Diaphragm nerve was passed through the two
circles of the nerve-stimulating electrode. The stimulating of the di-
aphragm muscle and diaphragm nerve may be carried out simultane-

ously or alternatively.
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Fig 2. The contraction produced by stimulating dia-
phragm nerve (symbol 7), which had been complete-
ly inhibited to the zero line, and that by directly
stimulating the diaphargm of rats (symbols 6 and 8)
after the neuromuscular junction has been blocked by

tubocurarine. Conditions of the stimulation for tetanic contrac-
tion: voltage =10 V; string length = 100; wave width = 0.05 ms,
50 Hz. Conditions for simple contraction: voltage = 10 V; wave

width=0.05 ms, 3.3 Hz.
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Tab 1.
min after the addition of dichlorvos

Inhibitory effects of dichlorves on the contraction of direct-stimulated rat diaphragm measured at 30

Tetanus-like contraction

Single twitch/g

Dichlorvos . } .
y L1 t/min Strongest force AUC Pre-tetanus-like Post-tetanus-like
mmol *
/g /% /g°s /% /g /% /g /%
0 0 11+2 100 £ 20 33+7 100+ 18 4.5£0.5 100x19 4.8+£0.6 100+ 15
30 11+1 98+ 14 34+4 104 + 18 4.7£0.4 104x14 4.6+£0.7 97+ 19
0.724 0 10+2 100+ 14 29+3 100 =22 4.0£0.4 100x13 4.2+£0.8 100 + 17
30 8+1 83+ 10 24+3 84 +8 3.8£0.3 95«8 3.8+£0.2 90+6
1.45 0 9+2 100 + 21 33+6 100 =24 4.3+£0.4 100x11 4.7+£0.7 100 + 16
30 5+17 56+ 127 18+3" 53+9”7 3.7£0.5 8612 3.9+0.3 83+ 10
2.17 0 10+1 100 + 12 32+6 100 = 18 4.6+x0.5 100£20 4.7+0.6 100 £ 15
30 5+1° 47+ 127 14+2" 45+6" 7 3.820.4 83+22 4.0+£0.5 86+ 11
2.96 0 12£2 100 £ 13 32«5 100 = 19 4.5+0.9 10021 4.7+0.5 100 = 18
30 61" 53+127 9+2" 28+6" " 3.320.9 73+25 3.4+1.7 73 £ 30
3.62 0 10+3 100 + 25 35+7 100+ 19 4.4+£0.8 100+17 4.5+£0.9 100 = 20
30 3+17° 20+10" % 8+3"% 2+7°7 3.0+£0.7° 69«13 2.5+0.4" 55+10°
4.34 0 11+1 100 = 10 33+3 100+ 11 4.2+£0.6 100x14 4.4+£0.6 100+ 13
30 3+1°7 31+8" " 62" 18x6" " 2.9+0.6° 70+13° 2.4+0.6" 54+11°
5.06 0 12+1 100+ 14 34+5 100 = 10 4.6£0.4 100x15 4.7£0.3 100 + 17
30 1£1°7 8+2" 7 3+17°° 942" " 1£17° 26x6"" 0.9+0.2"" 19+£5°"~
5.79 0 13£2 100 + 21 33+6 100+ 18 4.6+£0.9 100x20 4.7+0.8 100 = 16
30 0" 0 * 0" 0" 0 * 0" " 0 * 0"

t: time after addition of dichlorvos. x + s,
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Fig 3. Time course of the dichlorvos inhibition on
the tetanic contraction of the diaphragm. (O) control;
(@, &, A, ], W) dichlorvos 0.724, 1.45, 2.92, 3.62,
4.34 mmol* L™, respectively. % + s, n=4-6. * P <0.05,
“*P<0.01, compared with control.

SR ELS 4 ST BN I . 10 min JERPE AR B, A
Giiter @ EYE, 30 min JEikE KAE . ERARIKEE, 60
min FHAMRE , M E KT 2.96 mmol* L™, 60 min P
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— HARE ARSI KA o R BRI 3 A FH A s
[ o 5 X A P A i AR AL
2.3 FXTEERHBARAK LSRR

H S5 T FHEGEUE N 80% IR TR, WU
UK AR FH 5 2 BEL Tl 2 WL PR 3k 5 1) R B s 1k
HRAIL, 0855 25 % iR L2 5 7= AR /e R . 25 3R 3%
B,1.68 mmol- L™ "ZE (5 2.17 mmol- L~ i 2 vk ¥
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Tab 2. Inhibitory effects of benzene on the tetanic  XJ#1 2 JLIAI#23k 1 BH KT VE A A, R X B #2103

contraction of direct-stimulated rat diaphragm

Benzene . Tetanus-like contraction
Somol LT M T AU %
g°s )
1.68 0 35+7 100 = 20
10 50+10" 143 +30"
30 53+9° 151 +26"
60 57+5" 164+ 12"
5.05 0 33+6 100 =22
10 27+5 82+ 17
30 26+ 4 67+ 14
60 24+6 72+6

t: time after addition of benzene. ¥ + s, n=5. * P<0.05, com-
pared with the contractions before the addition of benzene(0 min) .
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Fig 4. Comparison of the influences of dichlorvos

and benzene on the contractions of the rat dia-
phragm. A: contraction before (7) and immediately after (8, 9)
the addition of dichlorvos 5.79 mmol*L~"; B: 30 min after the addi-
tion of dichlorvos 5.79 mmol+L~!. The tetanic-like contraction had
been almost completely inhibited (10) and simple contraction had
also been completely inhibited several minutes later but there was no
elevation of the base line; C: contraction at 30 min after the addition
of benzene 5.05 mmol-L~'. Tts inhibition on the contraction was not

significant but there was an obvious elevation of the base line.
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kg, RGN 63% 11, W AR S E2H 36 L.
ARSI v it A AR R 0724 mmol - L1 AH 2 F
—~ 60 kg I AIMZIRZ 6 ¢ 5% 6 mL AR . B IR
BB 5.79 mmol - L™ 'AH 24 F IR IKZY 48 ¢ BY 48 mL
(EEAE , RIS T 80% MY EGECEE K 60 mL, A
I R FHE R R 60 ~ 200 mL®, HEA
SIS it P B AT AR L 1 o) e L L 42 s A T I 5 1)
rhEEE Sim R h R R . AR SR A
RHA 2 PG IR E X e e T g
SEA AU EED R IR URRIE R R 22—, AR R
KA, FralE R 2R SRR BR T
25PN BE ph 22 RGEMIBEPEAE AL 1B 0 2 %
JEA DU IR LR E3EAE
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Direct toxicity of dichlorvos on isolated rat diaphragm

ZHANG Ying-Ge', WANG Jian-Hua®, LIU Yan-Qin', ZHENG Li-Li*
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2. Beijing Military Medical College, Beijing
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Affiliated Hospital of Hebei Medical University , Shijiazhuang 050017, China)

Abstract: AIM To observe if dichlorvos having
the direct toxicity on the diaphragm. METHODS
Isolated rat diaphragm was directly stimulated with
a home-made double-functional electrode after the
neuromuscular synaptic transmission was blocked
with tubercurarine. The contraction of the rat di-
aphragm caused in this way had no relation to the
neuromuscular synaptic transmission. The direct
action of dichlorvos could be observed by its influ-
ences on such kind of contraction. RESULTS
After the neuromuscular synaptic transmission was
completely blocked with tubercurarine, stimulating
phrenic nerve was not able to induce the contrac-
tion of diaphragm, while directly stimulating di-

aphram could still result in its contraction.

Dichlorvos at the concentration of 0.724 mmol*L ™"
began to inhibit the directly-stimulated tetanic-like
contraction of the rat diaphragm. At the concentra-
tion of 4.34 mmol*L.~!, such contraction was in-
hibited by 80% . At the concentration of 5. 79
mmol* L', both the tetanic-like and simple con-
tractions were completely inhibited by dichlorvos,
pralidoxime could not reduce the inhibition. CON-
CLUSION Dichlorvos has direct inhibition effect
on the diaphragm, which is unrelated to the block
of the neuromuscular transmission and the inhibi-
tion of acetylcholinesterases.

Key words:
dichlorvos; diaphragm; neuromuscular junction

organophosphorus  compounds;
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