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HIGHLIGHTS OF PHARMACOLOGY IN
CENTRAL EUROPE!

By HELENA RadkovA
Department of Pharmacology, Faculty of Pediatrics, Charles University and
Pharmacological Laboratory; Institute of Organic Chemistry and Biochemsistry,
Czechoslovak Academy of Science, Prague, Czechoslovakia

Condensing the pharmacological research of Czechoslovakia, Hungary,
and Poland into a brief review is a difficult task. Of all the literature pub-
lished, only a narrow choice, biased of course by the authors main interests,
can be presented in the limited space available.

CENTRAL NERVOUS SYSTEM

Only a minor part of performed research can be mentioned. Votava
et al. (Prague) found that N-(3-diethylaminopropyl)homacridane hydro-
chloride (1); 1-(3-dimethylaminopropylidene)2,3,6,7-dibenzo suberane
hydrochloride (proheptadien); 1-(3-dimethylaminopropylidene-2’-chloro-
2,3,6,7-dibenzosuberane hydrochloride, (chlorproheptatrien); and 1-
(3-dimethylaminopropylidene)-2’-chloro-2,3,6,7-dibenzo-4-suberene hydro-
chloride, (chlorproheptadien) have antidepressive effects (2). The same
group also introduced new serotonin antagonists (3). Nador and co-workers
in Budapest have synthetized a number of 8-aminoketones with interesting
central properties (4, 5). Knoll et al. (Budapest) discovered in 2-piperidino-
methyltetralon-1 a substance with major tranquilizing properties. These
types of B-aminoketones also have anticonvulsant potencies; they potentiate
the tranquilizing effect of reserpine but antagonize its influence on electro-
shock (6, 7, 8). Deriving from this work Poérszisz, et al. introduced a new
drug with interneuron-depressing activity, 1-piperidino-1-methyl-3-(p-
tolyl)-propan-3-on (9, 10).

During the course of this work a number of psychopharmacological
experimental methods were developed. Knoll & Knoll worked out a condi-
tioned jump test with a very strong unconditioned electrical stimulus. The
conditioned response remains strong without reinforcement for a long period
in animals with free motility (11). This response is suppressed only by major
tranquilizers (12). Kellemen, et al. proved that electroencephalographic
changes after the application of the conditioned stimulus, acting continuously
or in short intervals, maintain a desynchronization of cortical activity which
is almost unextinguishible (13). In this connection, the work of Ehrlich,
FrofikovAd & Slégr (Prague) should be mentioned. In dogs they found that
the adaptation of the animals to external stimuli is disturbed with chronic
reserpine treatment. Many weeks after the reserpine administration was
stopped, the pulse rate remained lowered (14) and phenmetrazine improved

t The survey of the literature pertaining to this review was concluded in June 1961.
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conditioned responses to external stimuli (15, 16). With a combination of
methylphenidine and reserpine, the action of reserpine predominates (17).

Metabolic studies about tranquilizer responses in the brain have been
performed mainly by the group of Zeleny (Pilsen, Czechoslovakia) and by
Mehes and co-workers in Pécs (Hungary). Vek in Pilsen found no changesin
acetylcholine synthesis in the brain after administration of chlorpromazine
(18). In vitro oxygen consumption was lowered (19) without changes in the
cytochrome system (20). However, iz vivo no changes in oxygen consumption
were found (21). According to Decsi & Mehes, chlorpromazine and other
tranquilizers inhibit ¢z vitro oxidative phosphorylation as well as adenosine-
triphosphatase activity (22). The uncoupling effect of chlorpromazine is
bound mainly to the subthalamic region, more specifically than with barbit-
urates (23). Both mentioned disturbances must be elicited if tranquilizing
effects of the chlorpromazine type are to be present. This makes it possible
to predict tranquilizing activity by in vitro experiments (24, 25, 26). The
disturbance in oxidative phosphorylation could be prevented by sulfhydryl
groups (27). The interaction of chlorpromazine and the central actions of
local anesthetics were investigated by Mazur in Szczeczyn (Poland). He
emphasized the importance of chlorpromazine as a central antagonist of
local anesthetics in premedication (28, 29). New barbiturates were synthe-
tized and investigated by Wilimowski et al. in Wroclaw (Poland) (30, 31, 32).

Catechol amine research arouses much interest, Trzebski (Warsaw)
injected epinephrine, norepinephrine, and monoamine oxidase inhibitors
directly into the reticular formation. Increase of electrical activity appears
after a long latency and is long lasting (33). Trzebski thinks that this is a
secondary action of catechol amine metabolites. Venulet (Warsaw) found a
parallelism between the antagonization of the conditioned-reflex inhibiting
effects of phenothiazine derivatives by serotonin and iproniazid and between
the antagonism of these drugs and phenothiazine derivatives in isolated
organs. On indirect evidence he suggests an antiserotonin mechanism in the
phenothiazine-depressing effect of conditioned reflexes (34). A strong deple-
tion of catechol amines in the brain was found after administration of
Shigella shigae toxin, but not after staphylococcal a-toxin administration
(35).

PuArRMACOLOGY OF THE HEART

Vlk and co-workers in Pilsen found a direct parallelism between age and
the amount of acetylcholine in the heart of mammals (36). Szekeres and his
group in Pécs (Hungary) compared pharmacological effects on normal and
hypoxic hearts. Pharmacological activity of the hypoxic heart is decreased
(37). Szekeres et al. also compared fibrillation ¢z vitro and iz vive. The
fibrillation threshold of the isolated heart is higher (38). They also analyzed
the antifibrillatory potency of drugs on atria and ventricles. Procaine and
chinidine are more active on atrial, papaverine on ventricular fibrillation (39)’
In Krakow Oszacki et al. (Poland) found direct relation between EEG
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changes and electrolyte disturbances in hypothermic cats (40). Comparing
the properties of lanatosides A-D, Kovatikovi ef al. (Prague) found larato-
side D equal to A on heart-lung preparations. Also, their therapeutic index is
the same; the most advantageous, however, is lanatoside C (41, 42).

Fronék & Ganz in Prague brought some interesting points to the use of
nitroglycerine and papaverine. In dogs nitroglycerin infusion decreases the
cardiac output because of reduced venous return. Blood flow through the
coronary sinus is diminished, and the work of the left ventricle and the
oxygen consumption are reduced. Papaverine causes a slight rise in coronary
sinus blood flow. There is practically no increase in oxygen consumption in
the left ventricle. The work of the left ventricle is reduced. Thus papaverine
seems to be a more rational drug than nitroglycerin (44).

PHARMACOLOGY OF L1PID METABOLISM, ATHEROSCLEROSIS,
ANTICOAGULANTS

Wenke and his group (45) in Prague analyzed the discrepancy between
the action of @ and B adrenomimetic drugs where they can be differentiated,
on carbohydrate metabolism and their action on lipolysis. This is increased
in adipose tissue by all adrenomimetics and blocked by both types of
adrenolytics. The authors suggest the presence of y-receptors to explain these
results (46). The same group also made the interesting observation that in
the second phase of its action heparin in normal therapeutic doses leads to a
paradox hyperlipemia (47). Protamin sulfate increases, under basal condi-
tions, the level of aliesterases and lipoprotein lipase, probably by freeing
endogenous heparin. This effect is not abolished by adrenolytic drugs (48,
49). Fodor & Grafnetter (Prague) found a steep decline of free fatty acids in
thiopental anesthesia; ether was without effect (50). By combining subtotal
thyroidectomy or methylthiouracil administration with diet (51, 52),
Supniewski (Krakow), Chrusciel (Zabrz-Rokitnica, Poland), and co-workers
developed marked atherosclerosis in pigeon. On this model a simple phosphorus
compound (53) and methionine (54, 55) had favorable effects. Samochowiec
(56) recently claimed antiatherogenic effect for extracts of Scynara Scolymus;
Supniewski and co-workers for 2-methyl-2-butene-carboxylic acid (57).

Trcka (Prague) has shown that the substitution of one coumarin ring by
chromone leads to a significant increase and prologation of anticoagulant
activity (58). Kovaltik et al. (Bratislava, Czechoslovakia) have investigated
analgetic effects of anticoagulant drugs of the phenylindandione type.
Whereas these derivatives are analgetic (59, 60), they could not confirm
analgetic properties of 4-hydroxycoumarin (61).

ANTIBIOTICS

Using the fluorescence technique, Milek & Kolc (Prague) have shown
that chlortetracycline is taken up by necrotic pancreas and remains there for
a long period (62, 63). The drug also accumulates in ischaemic tissue of the
kidney, the heart, and the liver (64). Sobek and co-workers (Prague)
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considerably reduced the ototoxicity of neomycin by simultaneous adminis-
tration of vitamin Ds in guinea pigs (65). The results were confirmed
microscopically on the Corti organ. Attention was paid to the pharmacology
of racemic and optically active forms of antibiotics. Tréka & Hordkova
showed that D-chloramphenicol has central depressing activity (66), whereas
the L-form possesses convulsive properties (67). Raskovi et al. showed in a
controlled clinical trial that racemic cycloserine has a significantly higher
ratio of severe side effectsin the central nervous system than the p-form (68).

RADIOPHARMACOLOGY

Changes in the effects of drugs in irradiated animals interest Danysz
(Bialysztok, Poland) and Grossmann (Hradec Krélové, Czechoslovakia).
Danysz found an increased sensitivity to epinephrine, whereas the effects of
monoamine oxidase inhibitors were weakened (69, 70). The animal species
and kind of anaesthesia seem to be important, since Grossmann saw in rats
with epinephrine and norepinephrine a weakening of hypertensive effect (71).
Danysz also found a weakening of the acetylcholine, pilocarpine, and neo-
stigmine effects on isolated organs of irradiated animals (69, 70). Meperidine
(pethidine) metabolism is altered (71, 72); the action of some barbiturates is
prolonged (thiopental); others are shortened (phenobarbital). The potency
of pentylenetetragol (Metrazel) is increased (73).

INFLAMMATION, NONSPECIFIC RESISTANCE, TOXINS

The mechanism of inflammation is studied by Jancsdé in Szeged (Hun-
gary). On his evidence one part of inflammatory events depends on intact
sensory innervation, whereas another part is accomplished by the freeing of
various substances (74). Repeated injection of capsaicin produces tolerance
to its pain-producing properties and also to that of other irritants (75). The
antiinflammatory potency of many drugs has been studied by Lenfeld et al.
in Olomouc (Czechoslovakia). Emetine and new phenylbutazone derivatives
were very effective (76, 77). Hladovec et al. found antiinflammatory proper-
ties in a potato protease inhibitor (78). Nonspecific resistance to bacterial
toxin, shock, and infection can be induced by repeated phenol injections.
The increase in resistance is transmissible by blood and by milk from mother
to young; it is transient (79, 80). All work concerning bacterial toxin has been
(81) and will be (82) reviewed elswhere.

Those wanting to broaden their knowledge about pharmacology in
central Europe will find all essential information in Acta Physiologica
Polonica (English summaries) (83), Acta Physiologica Academiae Scien-
tarium Humngaricae (in English and German) (84), Physiologia Bohemoslo-
venica (in English) (85), and Ceskoslovenska Sfysiologie (Proceedings of the
Czechoslovak Pharmacological Society meetings, in Czech (86).



Annu. Rev. Pharmacol. 1962.2:31-36. Downloaded from www.annualreviews.org

by Central College on 12/17/11. For personal use only.

10.

11.

12.

13.

14,

1S,

16.
17.
18.
19.
20.
21,

22,
23.

. Pé6rszasz, J.,

PHARMACOLOGY IN CENTRAL EUROPE 35
LITERATURE CITED

. Votava, Z., Mety3ov4, J. ,and Hordko-

v4, Z., Ceskoslov. farm, T, 125 (1958)

. Votava, Z., and Mety$ov4, J., (Pre-

sented at 1st Pharmacol. Meeting,
Stockholm, Sweden, August 1961)

. Votava, Z., Podvalov4, I., and Semon-

sky, M., Arch. intern. pharma-
codynamie, 115, 114 (1958)

. Nédor, K., and Pbérszisz, J., Arznei-

miéttel-Forsch., 8, 313 (1958)

. Pérszasz, J., Nador, K., and Porszisz-

Gibiszer, K., Acta Physiol. Acad.
Sci. Hung., 14, 403 (1958)

. Knoll, J., Arch. exptl. Pathol. Phar-

makol., 236, 92 (1959)

. Knoll, J., Nidor, K., Knoll, B., Heidt,

J4 and Nievel, J. G., Magyar
Tudombényos Akad. Biol. es Orvosi
Tudombnyok Stélybnak Kozlemén-
yei, 11, 229 (1960)

. Knoll, J., Arch. exptl. Pathol. Pharma-

kol., 238, 114 (1960)

Nador, K., Gibiszer-
Pérsz4sz, K., and Barankay, T.,
Arzneimittel. Forsch., 11, 257 (1961)

P6rszasz, J., Nador, K., Gibiszer-
P6rsz4sz, K., and Barankay, T.,
Acta Physiol. Acad. Sci. Hung., 18,
149 (1960)

Knoll, J., and Knoll, B., Arsneimsittel-
Forsch., 8, 330 (1958)

Knoll, J., in Neuropsychopharmacology,
334 (Elsevier Publ, Amsterdam,
Holland, 1959)

Kelemen, K., Longo, V. G., Knoll, J,,
and Bovet, D., Electroencephalog-
raphy, Clinical Neurophysiology
(In press)

Ehrlich, V., Froiikov4, K., and glégr,
L., Arch, intern. pharmacodynamie,
115, 373 (1958)

Ehrlich, V., Froiikov4, K., and glégr,
L., Arch. intern. pharmacodynamie,
124, 123 (1960)

Ehrlich, V., and Frotikov4, K., Cesko-
slov. fysiol., 9, 281 (1960)

Ehrlich, V., Frotkov4, K., and Slégr,
L., Psychopharmacologia, 1, 357
(1960

VIk, J., Ceskoslov. fysiol., 7, 576 (1958)

Zeleny, A., Koz4k, J., and Lang, N.,
Acta Univ. Carolinae Pragensis,
Suppl. 9, 47 (1959)

Kozik, J., Zeleny, A., and Lang, N.,
Nature, 185, 107 (1960)

Kozik, J., Zeleny, A., and Lang, N.,

eskoslov. fysiol. (In press)

Pecsi, L., and Mehes, J., Experientia,
14, 145 (1958)

Decsi, L., and Mehes, J., Arch. intern.

24,
25.
26.
27.
28.
29.

30.

31.

32.

33.

34.

3s.

36.
37.

38

39.

40.

41,

42

43.

45.

46.

pharmacodynamie, 119, 294 (1959)

Decsi, L., and Néidor, K., Arzneimittel-
Forsch., 8, 348 (1958)

Decsi, L., Arzneimittel-Forsch., 8, 346
(1958)

Decsi, L., Arzneimittel-Forsch., 8, 352
(1958)

Decsi, L., Biochim. et Biophys. Acta, 29,
469 (1958)

Mazur, M., Bull. soc. amis sci. et
lettres Poznadi, 8, 79 (1958)

Mazur, M., Szczeczynske Tow. Naukowe,
1, 1 (1958)

Wilimowski, M., Orzechowska, K., and

Kedzierska, L., Arch. Immunol.
Terap. Doswiadczalnej, 6, 749
(1958)

Wilimowski, M., Gieldanowski, J., and
Kedzierska, L., Arch. Immunol.
Terap. Doswiadczalnej, 7, 105
(1959)

Wilimowski, M., Gieldanowski, J., and
Kedzierska, L., Arch. Immunol.
Terap. Doswiadczalnej, 8, 371
(1960)

Trzebski, A., Bull. acad. polon. sci., 8,
1525 (1960)

Venulet, J., Acta Physiol. Polon., 12,
283 (1961)

Mas3ek, K., Smetana, R., and Raskov4,
H., (Presented at 1st Pharmacol.
Meeting, Stockholm, Sweden, Au-
gust, 1961)

Vik, J., and Tudek, S.,
Bohemosloven. (In press)

Szekeres, L., and Lénard, G., Acta
Physiol. Acad. Sci. Hung., 15, 221
(1959)

Szekeres, L., Banhidy, F., Lénard, G.,
and Sé6ti, J., Kisérletes Orvostudo-
mény, 10, 129 (1958)

Szekeres, L., Banhidy, F., Lénard, G.,
and S6ti, J., Acta Physiol. Acad.
Sci. Hung., 14, 195 (1958)

Oszacki, J., Krél, W., Marczyiniska, A.,
Gegielski, M., Maj, J., and Adam-
czyk, B., Polski Przeglad Chirurgi-
czny, 30, 719 (1958)

Kovaftikov4, A., Pitra, J., and Cekan,
Z., Experientia, 15, 112 (1959)
Kovaiikova, A., éeskoslov. fysiol., 9,

293 (1960)

Ganz, V., and Fronék, A., Cor et vasa, 3,

107 (1961)

Physiol.

. Fronék, A., and Ganz, V., Cor et vasa, 3,

120 (1961)
Wenke, M., Mihlbachov4, E., and
Hynie, S., Arch. expil. Pathol.

Pharmakol., 241, 155 (1961)
Wenke, M., Milhlbachov4, E., and



Annu. Rev. Pharmacol. 1962.2:31-36. Downloaded from www.annualreviews.org

by Central College on 12/17/11. For personal use only.

36

47.

48.

49,

50.

51,

52.

53.
54.
55.
56.
S7.

58.

59.

60.

61

62.

63.

64.

65.

66.

RASKOVA

Hynie, S., Eeskoslov. fysiol., 10,
(1961)

Wenke, M., Miihlbachov4, E., and
Sebkova, N., -Physiol. Bohemo-
sloven., 9, 318 (1960)

Miihlbachova, E., Wenke, M., Wen-
keova, J., and Hynie, S., Arch. in-
tern. pharmacodynamie (In press)

Wenke, M., Miihlbachov4, E., and
Hynie, S., Proc. Symposium: Drugs
Affecting Lipid Metabolism, Milano,
1960

Fodor, J., and Grafnetter, D., Brit. J.
Pharmacol., 15, 282 (1960)

Supniewski, J., Chru$ciel, M., Chru$-
ciel, T., Gryglewski, R., and
Czekaj, St., Dissertationes Pharma.,
8, 303 (1956)

Supniewski, J., Chruéciel, T., Czekaj,
S., and Ostachowska, T., Bull. acad.
polon. sci., 7, 5 (1959)

Chru§ciel, M., Acte Physiol. Polon., 9,
319 (1958)

Kleinrok, Z., Acte Physiol. Polon., 9,
477 (1958)

Kleinrok, Z., Acta Physiol. Polon., 10,
99 (1959)

Samochowiec, L., Acta Physiol. Polon.,
11, 675 (1960)

Supniewski, J., DluZniewski, A., Cze-
kaj, S., and Vetulani, J., Bull. acad.
polon. sci., 8, 6 (1960)

Tréka, V., Pharmacotherapeutica, 1950~
1959, 231 (SZN Publ. Co., Prague,
Czechoslovakia, 1961)

Kovaldik, V., Pechan, J., Smie$ko, V.,
and Fischerova, V., Bratislay.
lékaFské listy, 40, 198 (1960)

Koval&ik, V., Ceskoslav. fysiol., 9, 292
(1960)

Kovalik, V., Ceskoslov. fysiol. (In
press)

Milek, P., and Kolc, J., Casopis
lékaFi ceskych, 99, 924 (1960)

MaAlek, P., and Kolc, J., Antibiotics &
Chemotherapy, 10, 488 (1960)

Malek, P., Koévara, Sv., Kolc, J., and
zék, F., (Presented at 10th Conf.
Inst. exptl. clin. Surg., May 31,
1961)

Hava, M., Mikulagkovj, J., and Sobek,
V., Ceskoslov. fysiol., 9, 494 (1960)

Tréka, V., and Horakovai, Z., Ceskoslov.
farm., 7, 113 (1958)

67.
68.

69.

71,

72,

73.
74.

75.

76.

7.

78.

79.

80.

81.

82.

83.
84,

85.

86.

Tréka, V., Hordkov4, Z., and Vanédek,
M., Ceskoslov. farm., 7, 119 (1958)

Raskova, H., Levinsky, B., Platil, A.,
Prosek, M., Ostry, V., Buchta, J.,
Hrdy, J., and Triner, S., Meeting
Czechoslovak Pharmacol. Soc., 24th,
Prague (February, 1961)

Danysz, A., Polski Tygodnik Lekarski,
14, 2282 (1959)

. Danysz, A., Acta Physiol. Polon., 11,

689 (1960)

Grossmann, V., Ceskoslov. fysiol., 8, 191
(1959)

Hradil, F., and Pospisil, M., Conf.

Med. Fac., 7th, Hradec Krélové,
Czechoslovakia (April 21, 1960)
Grossmann, V., Ceskoslayv. fysiol., 9, 285

(1960)

Jancsd, N., Bull. Millard Fillmore
Hosp., 7, 53 (1960)

Jancsd, N., and Jancs6-Gabor, A.,
Arch, exptl. Pathol. Pharmakol.,
236, 142 (1959)

Lenfeld, J., Kroutil, M., Zeméanek, J.,
and Kroutilova, J., Ceskoslov.
fysiol., 7, 270 (1958)

Lenfeld, J., Kroutil, M., Bocek, M.,
Ctvrtnik, J.,, and Mayer, J,
Ceskoslov. fysiol., 9, 87 (1960)

Hladovec, J., Hordkov4, Z., and Mans-
feld, V., Arzneimittel-Forsch., 11,
104 (1961)

Vanééek, J., Raskova, H., Jelinek, J.,
Raska, K., and Matéjovsks, V.,
Brit. J. Exptl. Pathol., 40, 203
(1959)

Raskova, H., and Vanégek, J., Lecture,
Medical Faculty Freiburg/Brsg, Ger-
many (October 11th, 1960); Arz-
neimittel-Forsch. (In press)

Raskova, H., Pharmacology of some
Toxins, (Publ. House Czechoslovak
Acad. Sci., Prague, 1958)

Raskova, H., Pharmacology of some
Toxins, Pharmacological Reviews
(To be published)

Acta Physiol. Polon., (Polish Acad.
Sci., Warsaw, Poland)

Acta Physiol. Acad. Sci. Hung. (Hun-
garien Acad. Sci., Budapest, Hun-
gary)

Physiol. Bohemosloven. (Czechoslovak
Acad. Sci., Prague, Czechoslovakia)

Ceskoslov. fysiol. (Czechoslovak Acad.
Sci., Prague Czechoslovakia)



Annu. Rev. Pharmacol. 1962.2:31-36. Downloaded from www.annualreviews.org
by Central College on 12/17/11. For personal use only.

<> aews Further

Quick links to online content

CONTENTS
THE PHARMACOLOGISTS OF EDINBURGH, J. H. Gaddum .
Hi1GHLIGHTS OF PHARMACOLOGY IN MIDDLE CHINA, James Y. P. Chen

Hi1GHLIGHTS OF PHARMACOLOGY IN INDIA, B. Mukerji, N. N. De, and
J. D. Kohli .

HicHLIGHTS OF PHARMACOLOGY IN CENTRAL EUROPE, Helena Rdaskova

BrocHEMicAL MEcHANISMS OF DRUG AcTiON, James A. Bain and
Steven E. Mayer

THE RELATIONSHIP BETWEEN CHEMICAL STRUCTURE AND PHARMA-
COLOGICAL ActivitY, B. M. Bloom and G. D. Laubach

MEcHANISMS OF DRUG ABSORPTION AND EXCRETION, David P. Rall
and C. Gordon Zubrod .

MEeraBoLIC FATE AND EXCRETION OF DRUGS, E. Boyland and J. Booth

INVERTEBRATE PHARMACOLOGY SELECTED Toprics, Frederick Cresci-
telli and T. A. Geissman

PARASITE CHEMOTHERAPY, Edward F. Elslager and Paul E. Thompson

S1TES OF ACTION OF SOME CENTRAL NERVOUS SYSTEM DEPRESSANTS,
Edward F. Domino .

DRrRUGS AFFECTING THE BLOOD PRESSURE AND VAsoMOTOR TONE,
W. S. Peart .

RENAL PHARMACOLOGY, Alfred E. Farah and Tracy B. Miller .

PHARMACOLOGICAL CONTROL OF ADRENOCORTICAL AND GONADAL
SECRETIONS, Pieter G. Smelik and Charles H. Sawyer .

ToxicoLoGY: INORGANIC, Harry Foreman

THE SMALLER HALOGENATED HYDROCARBONS, Maynard B. Chenoweth
and Carl L. Hake

RECENT DEVELOPMENTS IN CHEMICAL AND BrocHEMICAL AssaYy TEcH-
NIQUES APPLICABLE IN PHARMAcCOLOGY, R. P. Maickel and
H. Weissbach

REeviEw OF REVIEWS, Chauncey D. Leake
AvuTHOR INDEX
SuBJect INDEX ., . . . . . . . . . .

CuMULATIVE INDEXES, VOLUMES 1-2 . . . . . .

1

17
31

317

67

109
129

143
193

215

251
269

313
341

363

399
415
431
456
475



	Annual Reviews Online
	Search Annual Reviews
	Annual Review of Pharmacology and Toxicology Online
	Most Downloaded Pharmacology and Toxicology Reviews
	Most Cited Pharmacology and Toxicology Reviews
	Annual Review of Pharmacology and Toxicology Errata
	View Current Editorial Committee

	Annual Reviews Online
	Search Annual Reviews
	Annual Review of Pharmacology and Toxicology Online
	Most Downloaded Pharmacology and Toxicology Reviews
	Most Cited Pharmacology and Toxicology Reviews
	Annual Review of Pharmacology and Toxicology Errata
	View Current Editorial Committee


	ar: 
	logo: 



