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®APMAKEYTIKH.—The Role of Zinc Sulfate on the Systemic action
of Cocain*, by N. Klissiunis.

It is well known that the addition of zinc salts retards the absorption
of many drugs which are parenterally injected, if for ex. zinc chlorid is ad-
ded to Protamin insulin. There is also evidence that zinc salts injected to-
gether with adrenalin retards the absorption of the latter ! The same applies
for the post. pituitary 2, for folliculin ® and thyrotropic extracts®.

From the literature available we could not find any experiments rela-
tive to the retardation of absorption of other drugs after the addition of
ZnSO,. A drug for which the physician does not wish a quick absorption
in the human body is cocain. We have found in the literature, that the
anesth. power of a cocain sol. could be increased through the addition of
many drugs which chiefly retard its absorption. It was therefore interesting
to test the systemic action of cocain in the presence of ZnSO,. For this methods
purpose we used cats of an average weight of 2 -4 Kgs. In one group of 16
animals we have injected in the subec. back region a quantity of 0,03 -0,04
g. of cocain hydrochloride per kilo of living weight.

This cocain we have dissclved in a quantity of water equal to 2 cc’s
per Kg. (Tabl. I). In another group of 24 animals we have injected the same
quantity of cocain but with an addition of ZnSO, in a quantity of o,025—
0,5 g. per kilo (Tabl. II). In an other series of experiments with cats we tried
to equalize the osmotic and P, differences of the cocain sol alone and the
coc. sol. with ZnSO,. For the preparation of isoosmotic solution we have
used the cryoscopic method. Thus we found that a 29, coc. sol. is osmo-
tically equal to cocain 2/, + 7,5°, ZnSO,, if we add to the control cocain
sol. 1%/, NaCl. These two solutions are isoosmotic and have a A of approx.
—76°C. The P, difference found were Ph=6 for the cocain sol. and Ph==5,6
for the cocain sol with ZnSO,.

To bring them both to the neutral point we have dissolved the above
mentioned substances in a buffer solution of o,2/m of boric acid and o,2/m
Na - acetate in a proportion of 7 c. c. o,2/m Na-acetate to 3 c. c. of o,2/m
Boric acid. Thus we obtained a 7,0 Ph for the cocain sol. and 6,6 for the

coc. sol. with ZnSO,. The A of these sol. was - 1,48° for the coc. sol. and -
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1,39 - 1,39 for the coc. sol. with ZnSO, which is sufficiently good for our
experiments. The cats after injection were placed under observation in cages
and notes were taken at short intervals for 3 -4 hours. The epileptoid sei-
zures in the tables 1,11 are valid for the period of 3 -4 hours after injection.
To determine the ILDso of the buffered and isoosmotic solution of coc. and
coc. with ZnSO, we have made experiments in a third group of 58 cats
with the buffered and isoosmotic solutions (Table III). The cats were placed
in pairs and to each member of the pair one of the two solutions were inje-
cted. For the 29 coc. control sol. the quantities injected were equivalent to
0.03 —0.045/Kg cocain and for the 2/, coc. sol. with 7,5%/, ZnSO, the quan-
tities injected were equivalent to 0,03 —0,07/kg cocain. The deaths were noted
after 24 hours. On these findings we have calculated the LLD5o according
to Kirber to be o0,035/kg for the coc. sol. and for the coc. sol. with ZnSO,
to be 0.058/kg.

As we can see from Table II by combining a dose of 0,04-0,05/kg
ZnSo, to the dose of 0,04 coc/kg. the seizures appear in 45— 50". We have
no more seizures when the doses of ZnSO, are increased to o,15 - 0,5/kg.
The life also of the cats is prolonged compared with the controls of table I.
When an injection of o.15g/Kg combined with o0,04g coc/Kg was made, in
the form of a buffered and osmotically balanced sol, no seizures were
observed and the mortality was lower. (Exp. 4, Tabl. I, II).

The description of an experiment on a pair of cats will make this
clearer.

A -control cat: weight 2,2 kg. Injection of 2cc/kg from a 2/, coc. sol,
buffered and isoosmotic sol. (all times given are after injection) In 3’ seizu-
res were observed. 10 minutes later seizures were still observed but of a
shorter duration. After 15" the seizures even shorter. The cat was lying in
complete anesthesia on its side exactly the same condition was observed
at 22" 30" 35". At 40" after injection the seizures were less in number but
of longer duration. 50" from the injection time a marked acceleration of
respiration was observed. 60’ later the cat is lying on its side and reacts
on external irritation. The four legs show a tonic extension. At go’ it
tries with head and legs to rise up and succeeds in rising the head, 100’
after injection. At 130’ it can uncompletely get up. At the Sth hour is
lying on its side and shows abundant salivation. Periodical seizures are obser-

ved and finaly it dies at 9 hours after injection.
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B cat weight 2,5 kg. Injection of 2 cc/kg from a 2"/, coc. sol. with
7.5 ZnSQy, buffered and isoosmotic. At 15’ it is restless and shows easy
frightening. At 30" shows only a tremor of the head. At 45 it is sitting
with four legs extended. The mild head tremor is continuing but it can
move in it cage. At 55’ it is sitting quietly extending its fore legs. At
80’ starts crying. At 1oz’ it is continually licking its legs and at 110”
it can stand up- At 130" vomiting is observed and at 8 h. and 27 hours
is sittirg quietly and is running at times. 7 days after injection a small
abcess was observed on its back. Afterwards no observations were made.

From Table IIT we can see that the LDs0 of coc.+ZnSo, is greater
than the ILDso of coc. alone.

@ONCLUSIONS

The additiou of 7,5°/, of ZnSO, to a 2°/, coc. sol. delays the seizures,
if they appear, ptolonges life and diminishes mortality.
I thank Mss. Dosi very much for her technical assistance during these

experiments.

T aBr® L

Effect of sube. injections of cocain hydr. on convulsions and death rate of cats.

) No of cats Approx. Convuls.| Average %
No | Dosis of % % I observed | time till .
' time till convulsi-

of exp.| Coc. HCL | mortality 3 -4 h. | appearance o

used | dead death after inj.| of convuls.

1 0.025 1 0 0 = = = 0

2 0.03 1 0 0 SEr ~% 0

3 1 0.04 10 71 70 1h.-14h.| ++ 4'- 50’ 100

41 0.04 4 4 100 95— 9h.] +% e 100

1 In this group with o.04 Coc. HCl/kl the coc. sol was injected in a sol. of
A = 1.48 and Ph==6.8.
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Protective effect of zinc sulfate in exper. convulsions induced in cats by coe.
hydrochl. 1 kl subc,' 0,04 g.

Dosis of No of aat Aver. time | Per 9,
No zinc sul- Bk it STEE" .Appr. ; till appea- |convulsi-
il fate.pee | tage. time to | Seizures e o e
Kkl used | dead | mortality]  death J convul. |volvment
,' —
1 10.04 e W 1 45 100
2 10.049 IS 100 100 1 50 100
|
o |18 1 " S = e S — S
4?0.15 41 2 50 [|21h.-48h| — - —
|
5 [0.175 2 : 1 50 40h. - — ~
6. ]0:229 ) 3l Sy 70 1} 6h.-37h| — — ——
7 1028 -032] 2 2 100 {11h.-18h| — L4 b 11
8 10.85 -0.5 o 2 100 bh.- 8h| — S G
Bas L EIT;
A. Cocain alone.
Number Cocain . -Number
of cats used per kil of deaths
(1) 0.01 -
(5) 0.02 5 survive LDso after Kirber = 0 035/kil.
(6) 0.03 2 dead
(6) 0.035 3 dead
(4) 0.087 3 dead
(5) 0.04 all dead
(6) 0.045 all dead
B. Cocain with zinc sulfate.
(5) 0.085 all survive
(5) 0.04 3 dead LDso after Kérber=0.058/kil.
(5) 0.05 2 dead
(5) 0-06 3 dead
(5) 0.07 all dead

' In the exp 7-8 0.05 coc./Kl was injected.
* In the exp. 4 the coc. 4 ZnSo, was of an A = I.39% and Ph = 46,
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Eivat yvwotov 6tr 1] mooodixn Yevdagyveovywv dhdtwv elg mola qdo-
poxa EmiBoadiver v amogodenoty avt@v. A v xoxatvnv d&v dvevpopev oye-
o mewoduara &v i BBhoyoapie. Eig ta meigduate fudv éronoipnonouidnoav
yohai Bdoovg 2 —4 k. Eig plav modwnv ceoav mewgaudtov dnedeiydn ot 4
gveolg 0,04 yo. xoxatvng xatd xhov ¥yew @3 duecov dmotéheopo Emidnmroetdeis
onuopwove. Al évéoyerar avtor dmBoudivoviar xal fhattolviar elg Evraoiy, dia
tiic moooIung 0,15 yo. ZnSO, xatd xhdv.

ITods 2Elcooodmnoty @V dopumtix®dy Oluoo®v (3 *ul TV dStapoodv &g
auxvéTnTa 6viov vdooydvou tdv ddo Siadvudrmv Hrot tiig xoxaivng 4@’ Evog
zal tijc xoxatlvng ué ZnSO, dg’ &réoov, moooetédn &g tO ddhvua tijg xoxatvng
NaCl, dote td 2 dalduara xaréornoav 16006UWTIXA.

Awe oy Elowowy tdv dtapoedv eig Py diehidnoav al @s dve ovolov g
ovdutotixov Sudhvpa M/0,2 Boowol 65éog xal M/0,2 6Ewod vatplov. Kal xata
v #veowy @V dtadvpdrov tovtov magetmondncay al avtal Og dve dragogal.

*Ext0g toutov &lg oeoay € 60 yakdv magetnondn St 1 davarnepdoog d6-
oig St B0 Lpa (LD50) fro dvwrtéon, xatd v meoodxnyv Ppeudugyvoov &ig to
dudhupa.
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