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VARIATION IN THE SUSCEPTIBILITY OF FROGS TO OUABAIN.
CHAS. E. VANDERKLEED, PHAR. D., AND PAUL S. PITTENGER, PHAR. D.

During the course of the experiments on variation in susceptibility of guinea
pigs to ouabain, the results of which are presented in another paper (see JOURNAL
for May, p. 558), a series of tests were run simultaneously on frogs. The
method used was the “one hour”” method. In the following tables the doses given
are in grams per gram body weight:

AUGUST, 1911.
Male Leopard Frogs (Rana pipiens) from Illinois.

Weights ranged from 38.5 to 57.5 grams.
Temperature of water in frog tank, 26.5° to 29.5° C.
Temperature of room, 25.5° to 28.5° C.

Dose Weight Results
0.00000030................t 42.0 — Beats.
0.00000031.........0000vunnn. 40.0 — Occastonal beat.
x0.00000032.......c0ciiiaian.n 45.5 -+ Stopped. Extra contraction on stimulation.
0.00000032. . ..cuineneannnn 55.0 -+ Stopped. Extra contraction on stimulation.
0.00000032.....cc0vveinnnnn- 56.5 -+ Stopped. Extra contraction on stimulation.
0.00000032.....c000eeveennn. 57.5 -+ Stopped. Extra contraction on stimulation.
0.00000033........00nvnn... 42.5 — Non-absorption,
0.00000034. . ....ccvvuuenan... 38.4 -+ Stopped. No extra contraction on stimulation.*
0.00000034. . ...ccvvvennnnnn. 44.0 +4 Stopped. No extra contraction on stimulation.
0.00000036......cccvvuunn... 45.0 - Stopped. No extra contraction on stimulation.
0.00000039.........c0vunnn 40.0 - Stopped. No extra contraction on stimulation.

M. L. D. considered to be 0.00000032.

Female Leopard Frogs (Rana pipiens) from Illinois.
Weights ranged from 30 to 62.3 grams.
Temperature of water in frog tank, 26.5° to 29.5° C.
Temperature of room, 25.5° to 28.5° C,

"Dose Weight Results
0.00000036.................. 40.0 — Beats.
0.00000036........0.000tn.nns 34.0 Stopped.
0.00000037......cvvuennnnn. 34.0 — Slight beat in auricle.*
0.00000037.......c00aununnn. 43.5 — Slight beat in auricle.
0.00000037............c.... 36.0 — Beats.
0.00000038.........0..0un 37.58 — Beats.
0.00000038.........c..cnnnn.. 34.0 — Beats.
x0.00000038...........00vurnn. 30.0 -} Stopped. Extra contraction on stimulation.
0.00000038.................. 37.5 -+ Stopped. Extra contraction on stimulation.
0.00000038........c0000unnnn. 62.3 -+ Stopped. No extra contraction on stimulation,
0.00000039.................. 50.8 — Beats.*
0.00000039.................. 66.6 — Auricles still contracting.*
0.00000039........000vunn.. 46.0 4 Stopped. No extra contraction on stimulation.
0.00000039.........0.0uunn.. 37.0 4 Stopped. No extra contraction on stimulation.
0.00000039.........c0uuvunn, 48.0 4 Stopped. No extra contraction on stimulation.
0.00000040. .......c.unnn... 40.0 + Stopped. No extra contraction on stimulation.

M. L. D. considered to be 0.00000038,

*Qut of order.”
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Female Bull-frogs (Rana catesbiana) from Pennsylvania.

Weights ranged from 38.5 to 54 grams.
Temperature of water in frog tank, 24.5° to 26.5° C.
Temperature of room, 24° to 25.5° C

Dose Weight Results
0.00000036..........000000.n 48.2 — Beats.
0.00000040.................. 41.0 — Beats.
0.00000045.................. 41,0 — Beats.
0.00000047..........c00vuunn 43.0 — Beats.

0.00000050. ........c00nnn... 42.0 — Auricles still contracting.
0.00000051........00000nuen. 38.5 — Auricles still contracting.

%x0.00000052. .........ccnnnn.. 39.6 - Stopped. Extra contraction on stimulation.
0.00000052. . ..... e 40.0 4 Stopped. Extra contraction on stimulation.
0.00000052.............0u0.n 40.5 4 Stopped. Extra contraction on stimulation.
0.00000052. ......cvvuvnrnnnn 38.5 - Stopped. Extra contraction on stimulation.
0.00000052......000vuvnnnnn 48.5 4 .topped. Extra contraction on stimulation.
0.00000053.................. 40.5 — Non-absorption.*

0.00000053. ......0000veeannn 48.0 -4 Stopped. No extra contraction on stimulation.
0.00000053..........0000.... 54.0 -4 Stopped. No extra contraction on stimulation.

M. L. D. considered to be 0.00000052.

SEPTEMBER, 1911.

Male Leopard Frogs (Rana pipiens) from Illinois.

Weights ranged from 20.1 to 61.1 grams,
Temperature of room, 23.5° to 25.5° C.
Temperature of water in frog tank, 21° to 23° C.

Dose Weight Results
0.00000030.................. 29.1 — Beats.
0.00000032..........00000u.. 59.2 — Beats.
0.00000036........0000c0unn. 61.1 -+ Contracts on stimulation.
0.00000036.................. 33.6 — Beats.
0.00000036............00..0 35.2 — Beats.

x0.00000038.................. 30.3 -+ Contracts on stimulation.
0.00000038.................. 20.1 + Contracts on stimulation.
0.00000040.................. 33.3 <+ No contraction on stimulation.
0.00000042.................. 34.2 4+ No contraction on stimulation.
0.00000044..........cc00n.n.. 38.6 + No contraction on stimulation.

M. L. D. considered to be 0.00000038.

Female Leopard Frogs (Rana pipiens) from lllinois.

Weights ranged from 61.5 to 88.7 grams.
Temperature of room, 23° to 25.5° C.
Temperature of water in tank, 21° to 23° C.

Dose Weight Results
0.00000025................., 88.7 — Beats.
0.00000028...........00.... 83. — Beats.
0.00000030........0000uunnn. 70.9 — Occasional beat.

x0.00000030..........0000unn. 61.5 <+ Contracts on stimulation.
0.00000030.......00000eueunn 78.0 -+ Contracts on stimulation.
0.00000032........00000unuen 73.2 + No contraction on stimulation.
0.00000032......000vuvennnns 61.6 4 Contracts on stimulation.
0.00000034.......000vvennnen 82.7 + No contraction on stimulation.

M. L. D. considered to be 0.00000030.

*Qut of order.”
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OCTOBER, 1911,
Male Leopard Frogs (Rana pipiens) from Illinois.

Weights range from 24.7 to 29.3 grams.
Temperature of room, 24.5 to 25° C.
Temperature of water in tank, 18 to 19.5° C,

Dose Weight Results
0.00000038........... PN 27.2 ~— Beats.
0,00000040......000veeernnen 29.0 <4 Contracts on stimulation*
0.00000040............ eesae 27.2 — Beats.
0.00000044........c000000unn 26.0 — Beats.
0.00000050......c000000neen. 29.3 — Beats.
0.00000053.....c0000vnnennns 26.5 — Beats.

0.00000055. ......co0ununnn . 24.7 — Qccasional beat.

%X0.00000055. ... .0vrerrnnnaans 25.7 4+ Contracts on stimulation.
0.00000055........... e 28.3 + Contracts on stimulation.
0.00000057......c00cvieennn. 25.2 ~+ No contraction on stimulation.
0.00000057. .. ..ccvnvnennnon. 25.7 + No contraction on stimulation.

M. L. D. considered to be 0.00000055.

Female Leopard Frogs (Rana pipiens) from IIIIinois.

Weights ranged from 18.1 to 37.1 grams.
Temperature of room, 23.5 to 25.5° C.
Temperature of water in tank, 18° to 19.5° C.

Dose Weight Results
0.00000032....cvuveennnnn. .. 31.5 -+ Contracts on stimulation.*
0.00000036. .00uvenenaaenonn 28.5 4+ Contracts on stimulation.*
0.00000036......0000000uuen. 28.2 — Beats.
0.00000038......c000cvevenns 27.2 — Beats.

0.00000046. ......ccvnuernnn 31.2 — Occasional beat.
0.00000046.........cc00vunns 22.2 — Beats.
0.00000048.........c0c000unes 20.0 — Beats.

0.00000050........... cienese 37.1 — Beats.
0.00000053.......000uunns .o 26.8 — Qccasional beat.

X0.00000055. ... .v0vrrnnnanans 25.0 - Contracts on stimulation.
0.00000055.......cc00nvenenn. 18.1 + Contracts on stimulation,
0.00000057. ....covuvennans 26.0 + No contraction on stimulation,

M. L. D. considered to be 0. 00000055,

NOVEMBER, 1911.

Male Leopard Frogs (Rana pipiens) from Illinois.

Weights ranged from 14.6 to 36.5 grams.
Temperature of room, 11.5° to 24° C.
Temperature of water in tank, 13° to 15° C.

Dose Weight Results
0.00000038.........00000u0 . 28.5 — Beats.
0.00000044...... PN vena 36.4 — Beats.
0.00000055.......c000veennnn 28.2 — Beats.
0.00000060.........000000run 30.2 -— Beats.
0.00000064.................. 31.5 — Beats.
0.00000200......... ceeasna . 29.0 — Beats.
0.00000250........... ereea 34.0 — Occasional beat.
0.00000250........... e 30.2 — Beats.
0.00000270.....c000vevnennsn 27.4 — Qccasional beat.
0.00000300. ......0000uuunnn . 29.0 — Occasional beat.
x0.00000300. ..... erieeaaias 25.5 - Contracts on stimulation.
0.00000300......... eeereens 14.6 4 Contracts on stimulation.
0.00000300.......0000nuuenn. 33.0 4 Contracts on stimulation.
0.00000300......cc00vevunenn. 29.0 -+ No contraction on stimulation.
0.00000335.....000anvvnnnnnn 31.0 4 Contracts on stimulation.
0.00000350. ... .. e 36.5 4 Contracts on stimulation.
0.00000350........000vvnnnnn 26.0 - No contraction on stimulation.

M. L. D. considered to be 0.0000030.

*“Qut of order.”



o5}
Vo
S

AMERICAN PHARMACEUTICAL ASSOCIATION

Female Leopard Frogs (Rana pipiens) from Illinois.

Weights ranged from 25.5 to 36.3 grams.
Temperature of room, 11.5° to 22° C.
Temperature of water in tank, 13° to 14° C.

Dose Weight Results
0.000002.........c0000vuunen 29.5 — Beats.
0.000002.........0000v0uunns 28.9 -+ Contracts on stimulation.*
0.000002.......00000vvunnnns 27.0 — QOccasional beat.
0.0000023.......000000unnnns 25.5 — Beats.
0.0000023............... 27.0 — Occasional beat.
0.0000023.......0000cnviannes 36.3 4 Contracts on stimulation.*
x0.0000025.............0uunnn 31.0 -+ Contracts on stimulation.
0.0000025...........000nunnn 31.3 <+ Contracts on stimulation.
0.0000025...........000ucn.n 26.1 4 Contracts on stimulation.
0.0000027......000vneneennnn 30.7 4 Contracts on stimulation,
0.0000030........00000uuunnn 33.0 4 Contracts on stimulation.
0.0000034.......c00000vuenns 28.3 4 No contraction on stimulation.

M. L. D. considered to be 0.0000025.

DECEMBER, 1911.

Male Leopard Frogs (Rana pipiens) from lllinois.

Weights ranged from 16.36 to 27 grams.
Temperature of room 18° to 23° C.
Temperature of water in tank, 12° to 16° C.

Dose Weight Results
0.00000055............. veeee, 23.0 — Beats.
0.00000060......c0000000uee . 24.4 — Beats.
0.00000065......00000nv0sune 24.7 — Occasional beat.
0.00000070...... Ceeeenrraeas 27.0 — Auricle beats.
0.00000090......00000v0sr0ee 23.0 — Beats.
0.00000100.......0000000enns 17.36 — DBeats.

0.00000100........... eerees 18.6 — Qccasional beat.
x0.00000125.......cc0niennnn . 20.9 4 Contracts on stimulation.
0.00000125......c000vvucnns 24.2 + Contracts on stimulation.
0.00000125......c..0vvennanns 19.5 -+ Contracts on stimulation.
0.00000150. . .....000vvunenn. 20.2 -+ No contraction on stimulation.
0.00000200........c0vvuuaans 21.9 + No contraction on stimulation.
0.00000300........0000000ues 18.0 + No contraction on stimulation.

M. L. D. considered to be 0.00000125.

Female Leopard Frogs (Rana pipiens) from Illinois.

Weights ranged from 16.8 to 251 grams.
Temperature of room, 16° to 23° C.
Temperature of water in tank, 13° to 16° C.

Dose Weight Results
0.00000055........c00000uune 25.1 + No contraction on stimulation.*
0.00000055........0000nvvenn 18.83 — Beats.
0.00000060..........00000000 19.5 — Beats.
0.00000070........0000000nns 17.6 — Beats.
0.00000080........0000000unn 22.7 — Beats.
0.00000085............00..0. 16.8 4 Contracts on stimulation.*
0.00000085.................. 19.5 — Beats,

0.00000085............ A 20.0 — Beats.
0.00000090............0000.. 20.7 4 Contracts on stimulation.*
0.00000090.................. 19.5 — Beats.
0.00000095............000... 20.2 — Occasional beat.
x0.00000100.........0000un.. 18.0 4 Contracts on stimulation.
0.00000100............000... 20.2 -+ Contracts on stimulation.
0.00000125..........0000uutn 23.8 -+ No contraction on stimulation.
0.00000150...........000uu.n 20.2 + No contraction on stimulation.

M. L. D. considered to be 0.000001.

*Out of order.”
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JANUARY, 1912,
Male Leopard Frogst (Rana pipiens) from Illinois.

Weights ranged from 20 to 35.8 grams.
Temperature of room, 16 to 21° C.
Temperature of water in tank, 5° to 7° C.

Dose Weight Results
0.0000025............000uun 22.5 — Beats.
0.0000035. . ......cocvennnnn. 23.9 — Occasional beat.
0.000004............000inn 23.5 —  Beats.
0.000004...........000vnnn 20.0 — Beats.
0.000005...........0000unn 29.7 — Beats.

X0.000005. ... ..civiiiieiann. 22.0 4 No contraction on stimulation.
0.000006.......c0000v0uvnnns 21.5 -+ Contracts on stimulation.
0.000006........c00000enennn 35.8 —  Auricle beats.*

0.000007. ... ovvunrnannnnnn 21.0 -+ Contracts on stimulation.
0.000007. . ...ccooverenennans 22.7 -+ Contracts on stimulation.

M. L. D. considered to be 0.000005.

Female Leopard Frogst (Rana pipiens) from Nlinois.
Weights ranged from 12 to 35.7 grams.
Temperature of room, 18° to 19.5° C.
Temperature of water in tank, 4.5° to 7.5° C.

Dose Weight Results

0.000001.............c00viuun 21.1 — Beats.

0.000001.......... ...t 23.5 — Beats.
0.000001..........0000eneunn 22.9 — Slight beat.
0.000002......000vvvenernunns 22.5 — Beats.
0.000003............000n0une 18.3 — Beats.
0.000003.......0000vvuunnnn. 12.0 <+ Contracts on stimulation.*
0.000004...........000000nnn 35.7 — Auricle beats.*
x0.000004.........0c00niunn. 22.0 -+ No contraction on stimulation.
0.000004............000uun.. 19.4 -+ No contraction on stimulation.
0.000004........000000vnnnn 19.4 -+ No contraction on stimulation.
0.0000045. .. ....coceveunnnn. 19.2 -+ No contraction on stimulation.
0.0000045...........0000un 23.0 — Beats,
0.000005......000000veennnnn 19.5 -+ Contracts on stimulation.
0.0000055. .. ....ccvveeinnnen 15.7 -+ No contraction on stimulation.
0.000007. ... vvvueranannn 20.0 -+ No contraction on stimulation.
0.000008.......000iieienunnn 29.5 -+ No contraction on stimulation.

M. L. D. considered to be 0.000004.

FEBRUARY, 1912.
Male Leopard Frogs (Rana pipiens) from Illinois.

Weights ranged from 14.2 to 25. grams.
Temperature of room, 18° to 20° C,
Temperature of water in tank, 7° to 7.5° C.

Dose Weight Results
0.000002............000000.n 20.0 — Beats.
0.000003.................... 19.6 — Beats.
0.000003...........0000vuunn, 23.0 — Beats.
0.000003..............00... 21.1 —  Beats,
0.000004.................... 14.2 — Beats.

%x0.000004..........000nvnnnnn 14.2 + Contracts on stimulation.
0.000004........000vivvnnn. 22.0 + Contracts on stimulation.
0.000005..........0v0vunnnn. 18.8 + No contraction on stimulation.
0.000005......0vvveenunn.. 17.0 — Non-absorption.*
0.000005..........0000vunn.n 17.2 + Contracts on stimulation.
0.000005.........0000vuvunns 16.39 — Beats.*

0.0000055. .. ...covvvnennnnn. 19.0 + Contracts on stimulation.
0.0000055, . ....c0ovvnnrunnn. £0.4 + No contraction on stimulation.
0.0000055. . .......c0oununnn. 22.0 + Contracts on stimulation.
0.000006........0000c0ennnn. 21.2 + Contracts on stimulation.
0.000006.......0000evuennnn. 25.0 + No contraction on stimulation.
0.0000065.......000000uu.nn. 16.7 + No contraction on stimulation.
0.0000070......ccovvnnnnnn. 21.7 + No contraction on stimulation.
0.0000080..........0000..... 21.7 — Non-absorption.*

M. L. D. considered to be 0.000004.

+Badly frozen when received.
*“Qut of order.”
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Female Leopard Frogs (Rana pipiens) from Illinois.

Weights ranged from 14.3 to 31.5 grams.
Temperature of room, 18° to 20° C.
Temperature of water in tank, 7° to 7.5° C.

Dose Weight Results.
0.000002.............000unen 22.1 — Beats.
0.000003.........000000unnn. 31.5 — Auricle beats.
0.000003.................... 14.3 — Beats.
0.000003.............000.... 29.4 — Occasional beat.
0.000003..........0000000unn 16.2 + No contraction on stimulation.*
x0.000004........0000vveinnn 20.0 4 Contracts on stimulation.
0.000004...........000000. 21.4 ~+ Contracts on stimulation.
0.000005...........0000vunun 23.0 + Contracts on stimulation.
0.000005.......00000veennnn. 20.5 + No contraction on stimulation.
0.0000055..........000uuunnn 17.8 + Auricle contracts on stimulation.
0.000006.........0000vuuunnn 20.2 + No contraction on stimulation.

M. L. D. considered to be 0.000004.

MARCH, 1912.

Male Leopard Frogs (Rana pipiens) from New Jersey.

Weights ranged from 17.3 to 31.2 grams.
Temperature of water in tank, 7° to 8° C.
Temperature of room, 18.5° to 22.° C.

Dose Weight Results
0.000001.............0.00.. 25.1 — Beats.
0.000001.................... 31.2 — Beats.
0.0000012............00..... 30.5 — Beats.
x0.0000015............00ut.n. 17.3 4 Auricle contracts on stimulation.

x0.0000015.........c.00nnnnnnn 29.5 + Contracts on stimulation.
0.0000015................... 25.7 ~+ Contracts on stimulation.
0.0000020..........00000unnn 23.8 + No contraction on stimulation.
0.0000025.........000000uues 25.2 ~+ No contraction on stimulation.
0.0000030...............0... 21.9 + No contraction on stimulation.

M. L. D. considered to be 0.0000015.

Female Leopard Frogs (Rana pipiens) from New Jersey.

Weights ranged from 188 to 30.6 grams.
Temperature of water in tank, 7° to 14° C,
Temperature of room, 16.5° to 22°C.

Dose Weight Results
0.000001.................... 18.8 — Beats.
0.0000015................... 23.2 — Beats.
0.0000015................... 29.7 + No contraction on stimulation.*
0.0000015................... 25.5 + No contraction on stimulation.*
0.0000015................... 25.8 — Beats.
0.0000020................... 19.2 — Beats.
0.0000020................... 23.3 — Beats.
0.0000020................... 29.2 — Occasional beats.

x0.0000025................... 27.2 + Contracts on stimulation.
0.0000025................... 27.2 + No contracton on stimulation.
0.0000025................... 24.0 ~+ Contracts on stimulation.
0.0000030........0000u0unnen. 30.6 + Contracts on stimulation.
0.0000035........000vvunnn.. 24.5 4+ No contraction on stimulation.
0.0000035..........00000000 26.8 + No contraction on stimulation.

M. L. D. considered to be 0.0000025.

**Out of order.”
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APRIL, 1912.

Male Leopard Frogs (Rana pipiens) from New Jersey.

Weights ranged from 22.8 to 41 grams.
Temperature of room, 18° to 22° C.
Temperature of water in tank, 11° to 13° C,

Dose Weight Results
0.0000009.............000... 41.0 — Beats.
0.0000009...........000000.. 39.3 — Beats.
0.0000010........0000v0ennnn 34.0 -+ No contraction on stimulation.*
0.0000010.......c.00vuuunnnn 38.2 -+ Beats.
0.0000010................... 34.0 — Beats.
0.0000012.......0000iuiannnnn 24.0 -+ No contraction on stimulation.*
0.0000012.......ccvivunnnnns 26.0 — Occasional beat.
0.0000012......ccivvuvenrnnn 32.0 — Occasional beat.
0.0000015....ccoiiennnannnn. 22.8 — ccasional beat.
0.0000015...........0uuunn. 29.3 4+ No contraction on stimulation.”
0.0000015......c00vvvvnennn 28.5 — Beats.

x0,0000017......ccoininuinn.. 27.0 4 No contraction on stimulation.
0.0000017 . .. .covvnevunnnnn 30.0 4 Contracts on stimulation,

0.000002.......0c0cvvvvnnnnn 29.0 -+ No contraction on stimulation.
0.000002. . .....ccvviunainnan 31.0 4+ No contraction on stimulation.

M. L. D. considered to be 0.0000017.

Female Leopard Frogs (Rana pipiens) from New Jersey.

Weights ranged from 25.8 to 44.5 grams.
Temperature of room, 18° to 22° C,
Temperature of water in tank, 11° to 13° C.

Dose Weight Results
0.0000008................... 40.0 — Beats.
0.0000009.............00000 39.5 — Beats.

0.0000009. . ..........00uunen 44.5 — Auricle beats.

x0.000001. ......000000iuunnnn 25.8 <+ Contracts on stimulation.
0.000001....000eivvannnnann 28.0 -+ Auricle contracts on stimulation.
0.0000015. .. ....ccvuvnnnnnnn 41.0 -+ No contraction on stimulation.
0.000002.....c0vvnneennnnns 30.5 4+ No contraction on stimulation.
0.0000025. . ..ccovvenevennnns 30.5 -+ Contracts on stimulation.
0.000003. ......ccvvverrinnnn 33.2 -+ No contraction on stimulation.

M. L. D. considered to be 0.000001.

MAY, 1912

Female Leopard Frogs (Rana pipiens) from New Jersey.

Weights ranged from 23.5 to 48.9 grams.
Temperature of room, 24° to 28.5° C.
Temperature of water in tank, 21° to 27.5° C.

Dose Weight Results
0.6000008............c...0.. 24.5 — Auricle beats.
0.0000009............0000ute 48.9 — Beats.
0.0000009..........00000nnsn 23.7 — Beats.
0.0000010..............0.0.. 30.6 — Beats.
x0.0000010. . .......covnunnnn. 23.5 <4 Contracts on stimulation.
0.0000010........00vuvuununnn 30.0 4+ Contracts on stimulation.
0.0000012........c0vuununnn. 35.4 -+ No contraction on stimulation.
0.0000014......c00vvvuunnnn. 33.5 -+ No contraction on stimulation.
0.0000015.........c.00vvunn. 33.0 -+ No contraction on stimulation.
0.0000020................... 28.0 -+ No contraction on stimulation.

M. L. D. considered to be 0.000001.

**Out of order.”
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JUNE, 1912.
Male Leopard Frogs (Rana pipiens) from New Jersey.

Weights ranged from 12.7 to 26.1 grams.
Temperature of laboratory, 27° to 30° C.
Temperature of water in tank, 24° to 25° C.

Dose Weight Results
0.0000006................... 18.5 —  Beats.
0.0000008...........0000vnen 20.0 — Beats.
0.0000009................... 20.0 — Beats.
0.00000095...........00000nn 26.1 — Beats.
0.0000010......00viniinnnnns 12.7 — Beats.

x0.0000010. . .....cocuvrennnn. 25.5 4 Contracts on stimulation.
0.0000015.........00vvennnn. 19.5 -+ Contracts on stimulation.

M. L. D. considered to be 0.000001.

JULY, 1912,

Male Leopard Frogs (Rana pipiens) from New Jersey.
Weights ranged from 25.5 to 48.5 grams.
Temperature of room, 27.5° to 30° C.
Temperature of water in tank, 25° to 26° C.

Dose Weight Results,
0.0000002................... 27.2 — Beats.
0.00000025.................. 37.6 -+ Contracts on stimulation.*
0.0000003................... 27.5 -+ Contracts on stimulation.*
0.0000003..........0000uuuen 35.6 — Occasional beat.
0.00000035.................. 48.5 — Beats.
0.00000035.................. 25.5 — Beats.

Xx0.0000004. .................. 29.1 4 Contracts on stimulation.
0.0000004................... 26.8 -+ No contraction on stimulation.
0.00000045.................. 28.0 — Beats.*

0.00000045. . ...........cuutn 26.1 -+ No contraction on stimulation.
0.0000005..........c0000nunn 26.2 -+ No contraction on stimulation.

M. L. D. considered to be 0.0000004.

Female Leopard Frogs (Rana pipiens) from New Jersey.
Weights ranged from 20 to 42 grams.
Temperature of room, 26° to 29.5° C.
Temperature of water in tank, 22.5° to 27.5° C.

Dose Weight Results,
0.0000002................... 24.5 — Beats,
0.00000025.................. 24.3 — Auricle beats.

0.00000025. ................. 30.0 — Auricle beats.
0.00000030..........0000vuuen 29.5 -+ Contracts on stimulation.*
0.00000030.................. 38.0 — Beats.
0.00000030.................. 34.5 — Beats.
x0.00000035.................. 42.0 4 Contracts on stimulation.
0.00000035.................. 26.0 -+ Contracts on stimulation.
0.00000040. ..........c.vuuus 28.0 4 No contraction on stimulation.
0.00000060........00000u0nnn 20.0 4 No contraction on stimulation.
0.00000080. .......00uvvvrenn 20.8 4+ No contraction on stimulation.
0.0000012.......000vuenrnnne 21.1 4 No contraction on stimulation.

M. L. D. considered to be 0.00000035.

Summary of smallest amounts required to produce systolic stoppage of the
heart in one hour—the amounts stated representing milligrams per gram weight
of frog:

' Males Females Males Females

Illinois Illinois New Jersey New Jersey  Average
August, 1911,

Lab. 25.5—285° C.............. 0.00032 0.00038  .......  ....... 0.00035.
Tank 26.5—29.5° C.

September, 1911.
Lab. 23.—255° C.............. 0.00038 0.00030  .......  ....... 8.00034

Tank 21—23° C.

*“Out of order.”
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October, 1911.
Lab. 23.5—255° C.............. 0.00055 0.00055  .......
Tank 18—19.5°C.

....... 0.00055

November, 1911. )
Lab. 11.5—24° C............... 0.00300 0.00250  .......
Tank 13.—15° C.

....... 0.00275.

December, 1911.
Lab. 16—23° C................ 0.00125 0.00100  .......
Tank 12—16° C.

....... 0.00112.

January, 1912.
Lab. 16—21° C................ 0.00550 0.00350  .......  ....... 0.00450.
Tank 4.5 to 7.5° C.

February, 1912.
Lab. 18—20° C................. 0.00400 0.00400  .......  ....... 0.00400
Tank 7-—7.5° C.

March, 1912.
Lab. 165—22° C.......cooiiiin viiiiin i 0.00150 0.00250 0.00200
Tank 7—14° C.

April, 1912,
Lab. 18—22° C......iiii it e e 0.00170 0.00100 0.00135
Tank 11—13° C.

May, 1912
Lab, 24—28.5° C..vviiiiiiiiins tieiiie raaeee eeaeees 0.00100 0.00100
Tank 21—27.5° C.

June, 1912,
Lab. 27—30° C.....oiiiiiiiiir iiieee e 0.00100  ....... 0.00100
Tank 24—25° C.

July, 1912.
Lab. 26—30° C......coiiiiiiiir tiivene e 0.00040 0.00035 0.00037
Tank 22.5—27.5° C.

Average ............ ... 0.00214 0.00175 0.00115 0.00121 0.00161

The extreme range for the male Illinois frogs is 0.00032 to 0.00550 or from
85 percent below to 157 percent above the average of 0.00214. The range for
the female Illinois frogs is 0.00030 to 0.00400 or from 83 percent below to 128
percent above the average of 0.00175. The range for the male New Jersey frogs
is 0.00040 to 0.00170 or from 65 percent below to 48 percent above the average
of 0.00115. The range for the female New Jersey frogs is 0.00035 to 0.00250
or from 71 percent below to 107 percent above the average of 0.00121. That the
variation is not in accordance with the temperatures, except in a very general
way, is readily seen by comparing the results for October, November, and De-
cember, and again for June and July. This does not preclude the possibility of
obtaining valuable information as to the strength of preparations if each lot of
frogs be “standardized” at the time of making the assay. That the variation in
the susceptibility of frogs, however, is many times as great as that of guinea
pigs is readily apparent by comparing these results with those set forth in an-
other paper presented to this Section.

Prysiorocic LaBoraTorY oF H. K. MuLrrorp Co., August 6, 1912,





