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Effect of Intrahypothalamically Injected Tetrodotoxin on Pressor
Responses to Electrical Stimulation in the Hypothalamus

Jong Shik Kim, Hong Kee Shin and Kee Soon Kim

Department of Physiology, School of Medicine, Han Yang University

It is proposed in the present study to investigate the effects of TTX intravenously or intrahyp-
othalamically administered on the arterial blood pressure and respiration and also to explore
effect of intrahypothalamically administered TTX on the pressor responses to electrical stimulation
in the hypothalamus. The results obtained are as follows;

1) The pressor responses to electrical stimulation in the hypothalamus were markedly reduced
after administration of TTX,

In the 0.01 xzg/kg of TTX administered group, the pressor responses were almost abolished in
6 minutes and there was no tendency toward recovery throughout the experiment.

2) In 0.01 zg/kg of TTX administered group, the mean arterial blood pressure and heart rate
were gradually reduced while there was a transient increase in respiratory rate followed by slow
recovery thereafter. On the other hand no changes in arterial blood pressure, heart rate and
respiration were observed in 0.005 ug/kg TTX administered group. :

3) Following intrdvenous administration oful pg/kg TTX, the arterial blood pressure and hedrt
rate were slowly reduced by 60 minutes while no marked changes were found in respiration.

From the results of present study it is strongly suggested that TTX exerts its depressant effect

not only on peripheral nerves but also on central nervous system.
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“Table 1. The pressor responses to electrical stimulation of the hypothalamus after intrahypothalamical
administration of tetrodotoxin (0. 005 xg/kg) in cats

Blood pressure (mmHg)

Dosage Control 0.5min 3min 6min 10min 20min 30min 40min 60 min
98 61 51 50 41 20 15 10 7
116 66 55 51 47 33 35 34 22
95 17 12 18 16 0 0 0
160 67 54 55 44 31 28 26
67 49 45 35 32 29 28 26 v25
0.005 pg/ke 89 77 71 64 53 39 31 25 19
75 50 42 40 33 32 28 22 15
80 61 53 50 47 36 31 28 20
78 54 48 41 39 30 25 24 18
mean 89.0+ 55,8t 47.97%  44.9% 39.1% 28.1% 24.6Fk 21.74% 15.0%
+S.E 3.5 5.3 4.9 4.7 3.4 3.8 3.3 3.2 1.6

Table 2. The pressor responses to electrical stimulation of the hypothalamus after intrahypothalamical
administration of tetrodofoxin (0.01 xg/kg) in cats

Blood Pressure (mmHg)

Dosage Control 0.5min 3min 6min 10min 20min 30min 40min 60 min
70 7 2 0 0 0 0 0 0
30 57 43 21 11 5 0 0 0
70 17 0 0 0 0 0 0 0
90 15 8 0 0 0 0 0 0
59 0 0 0 0 0 0 0 0
0.01 pg/kg 61 16 7 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
103 0 0 0 0 0 0 0
75 12 5 3 0 0 0 0 0
78 10 4 0 0 0 0 0 0
mean 76,4+ 13,4+ 6.9 2.4+ lL1= 0.5+ 04 0+ 0L
+S.E 4.3 5.4 4.1 2.0 1.2 17 0 0 0
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Fig. 1. The pressor responses to electrical stimulation
of hypothalamus after intrahypothalamical
administration of tetrodotoxin in cats.
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Table 3. Changes in mean arterial blcod pressure, heart rate, and respiration on intrahypothalamical admin--

istration of tetrcdotcxin in cats

e Time
T Control 5 min 10 min
Dosage T
Mean BP 132.7+5.7 134.7+4.6 130.4£6.0
0. 005 pg/ke Heart rate 206. 82+6. 8 205.8+7.2 203.4+7, 8
Respiratory rate 18.343.7 16.2:£2.2 17.543.1
Mean BP 142, 34+5.5 143.24-5.0 142,.61+4.9
0.01 pg/ke Heart rate 193.5%5. 4 189.849.4 183.5£7.0
Resplratory rate 18.542.2 21.8+3.4 24.0:£3.1
—_ TTme . . . .
Dosage —e - 20 min 30 min 40 min 60 min
Mean BP 124.1+6.9 122.6%9.1 113,7£8.5 113.1+9.6
0. 005 pg/kg Heart rate 201.0£7.5 195.4£7.0 192.2:56.4 190. 516, 3
Respiratory rate 17.242.9 16.11+2.5 16.1+2.5 15.242.6
Mean BP 139.6E£4.6 138.544.2 135.1%+4.6 133.4£6.2
0.01 pg/kg Heart rate 177.8+6.5  174.4:+5.9 171.545.9 167.2+5.1
Respiratory rate 19.4+2.2 18. :7—_'—2. 2 18.542.3 18.0+2.0
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Fig. 2. The pressor responses from the hypothalamus to electrical stimulation in normal and tetrodotoxin
administered cats.
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Fig. 3. Changes in respiration on the intravenous injection of tetrodotoxin (1.0 ug/kg) in cats.

Table 4. Changes in mean arterial blced pressure,
tetrodotoxin (1 pg/kg) in cats

heart rate and pulse pressure on intravenous injection of

C;)ntrol 1 min‘ 3 min 5min
Mean BP 127.246.9 95.74+6.7 62,.7+4.4 71271
Heart rate 149.0+£3. 2 143.04+4.0 130.3+£5.8 113.3£5.1
Pulse pressure 60.243.6 34.7£3.2 26.2%3.0 28.0%3.5
10 min 15 min 20 min
Mean BP 87.7x3.5 102.0£8.4 113.24-4.9
Heart rate 119.6+5.6 128.0+5. 3 137.32:4.2
Pulse pressure 28.24+5.4 44,246.0 57.0+4.3
T+ glglon, Alubst adld 23] 149, 043, 2/min ] e Avsla AR 2 e dFE v AA ¢
A 5E FlE 113,525 1/min & 398 #4£E 235 ertae AT 7 - Aol
thrl 44 A 43 -w-g—s}giu} a3 H ek 60.243.6 TTX 8] EA7b wsdA F ol 4t 35wkt
mmHg ¢ Ag ] 22]¢] wsted TTX FF 32uk AEaro] 2ul=lE sl BIF 2o 8 o] FE AT
£ 26.2243. 0mmHg & 3| & &4 molrbs} 208 AAE TTX 2 34 45 F547 008l 228
Bl AY HEFEL E S gl Wels glex sieh dE ' 584 44 R4
& TTX okl 359 4ge] FFFGE A
p. o & A%0, TTX & A& drohe 39 8 Rod3tgl
+ a Asgke] o Wl ZaHEchs AAW, TTXe
TTX A A% elAs GFesde ageh ST 2FIAN & Fom gA=AR A AARTA
AWt AedtF 8 Asupad A% clergt zg W FEALO] ok glrke AAS®ID, TTX 2 9L
T F 4 doy A9 unsigAe Agoipe 3 0 T AR AT Al AuA A5l AsA=
Bzolel] 18 o] op A.ﬂgtﬂ-,] Naoll g =54 ek Fehibgo] fisees 44D 8 o ssld
719 AAol= o] AL AL RE otHAAI} Na 8 ol Ay Felq TTXe Hste] sl sidellA P45
K9 o] 5 ;(]—D]—zgl—r/}—‘—%) A4 5 J]_ o mat e ke & = %2 9 (cortical evoked potential)7} =4 3l thi
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Fig. 4. Changes in mean-arterial blcod pressure, heart rate, and pulse. pressure on intravenous injection of

tetrodotoxin (1.0 pg/kg) in cats.
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