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Abstract: Problem statement: This study highlights the potential of using silveine as an
enrichment additive for felineé&pproach: A literature review was conducted on the use leEsivine
since 1973. The articles were categorized intoissudoncerned with behavior, biological effects,
beneficial uses, plant and chemical studiResults: We found surprisingly few studies that utilized
silver vine. There were only four studies concernétth the effect of silver vine on behavior and no
behavior studies have been conducted since 199y.dbe study was found in the biological domain
that explored the effects of silver vine on amygdabthich was thought to affect sexual behavior) by
surgically removing the amygdaldlo studies in the biological domain were found @ft879. In
contrast to studies of biology and behavior, therditure contained sixteen articles on various @spe
of plants with none published since 2008. Articlasluded studies on root pressure and shoot
development, freezing temperatures and the coldifess of the plant. Others explored the fruithef t
plant and relationship with matatabi fruit gall méj Pseudasphondylia matatabi that infected them.
Eighteen articles on the beneficial uses of silkiae were found with none published since 2009 and
twenty-two articles concerned with the chemistrysibfer vine were found with two published since
2008. These articles concerned the organic chgmastcompounds found in the plant, as well as the
chemistry that occurred whéh matatabi infected the fruit, which produced new chemicahpounds

in the plant. In conducting the literature reviemg uncovered an error in the literature where silve
vine was considered addictive to cats. We subselyueshowed that no scientific data exists
demonstrating any purported addictive propertiesibfer vine. The original conclusion that silver
vine had addictive properties was based solely @psimgle uncontrolled anecdote that, unfortunately
had been perpetuated in the literature to the pteday.Conclusion: Behavioral research on silver
vine as an aid to enrichment devices for felineanisunexplored area. Silver vine has much potential
for use with enrichment devices and is very easysta
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INTRODUCTION improve the physiological well-being of sick animal
such as those suffering from arthritis and obesity.
Enrichment devices are designed to enhance the Enrichment also improves the psychological well-
quality of animal-human interactions and have becombeing of animals. One meta-analysis of 63 studies o
an active area of research (Shepherdson, 199&, Ellieffects of enrichment of mammals at zoos, 13 ofcivhi
2009; Tarou and Bashaw, 2007; Shyne, 20D@\ices were on felines, found that enrichment decreased
for home use and those used in zoos and animas parkbnormal and stereotypical behaviors in 90% of the
attempt to stimulate an animal's senses and cegniti studies (Shyne, 2006). Many reports of feline
abilities by manipulating objects in their envirogmh. enrichment focus on the use of food as enrichment.
In addition to enhancing animal-human interactions Some studies reported an increase in desirabletgcti
enrichment devices can be used by veterinarians tsuch as hunting in African lions (Powell, 1995)riéén
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leopards (Markowitzet al., 1995) and fishing cats The error mentioned above appeared in the Bayer-
(Sheperdsoret al., 1993). Other studies reported both Symposium 1V, Psychic Dependence in an article
an increase in desirable activity and a reduction i entitled “Addictive Behavior in Free Ranging Anirsal
stereotypical behaviors using food enrichment sash by Paul Leyhausen (1973). Leyhausen published
live fish and horse leg bones in African lions andnumerous scientific papers and books. His research
Sumatran tigers (Bashavet al., 2003). Inedible helped to design feline enclosures in many zoos.
enrichment, such as spices, has also been shown fpwever, in this particular publication, he recisesne
increase desirable activity and decrease steretyipi of his observations of the effects of silver vme_the
several feline species (Skibet al., 2007). Other large cats of Osaka Zoo. From h|s_ observat_l_ons, he
objects not associated with food, such as Boome oncludeg that the cats became addicted to silver v
Balls® and other plastic toys may also induce ecauie the cats became so eagehr tha} t][‘te molrmr?tt
activity such as hunting behaviors (Mellen and>2W the experimenter appear they leit everything,
Shepherdson, 1697 neludng oo, sewia inercouree o whaterer s

_In addition to decreasing undesiral_ol_e be_haViorssilveJr vineJ” (Eeyhausen, 1973). However, thereais
enrichment may also contribute to visitor interestay, in | eyhausen’s reasoning, which is admitted by
through an increase in activity. Across instituicand | eyhausen himself. He states that silver vine:
species, visitors perceive active animals to beemor i eyhausen, 1973):

interesting than inactive animals (Bitgoedal., 1988).
Margulis et al. (2003) reported that an increase in  Affected [the cats’] sense of smell and in the

activity of six feline species produced an incre&se end damaged their brains, as my Japanese
visitor interest and number. They suggest thatigiog counterparts told me... the zoo director was
enrichment for felines may Increase aCt|V|ty anduim not very keen on having sufficient experiments
Increase visitor interest. and autopsies made to confirm the results on

One of the keys to a successful device is  prain damage statically, because he likes to
maintaining the animal’s interest in the enrichment  haye animals healthy and alive in their cages.
item. This can be accomplished, for example, by  For that reason, this part of the story is

finding a stimulus that can be used to stimulat th  anecdotal. There is no experimental statistics
senses and be rewarding to the animal. Mellen and  proving that the brain is affected

Shepherdson (1997) suggest that no single type of
enrichment is always effective and that managerst mu Unfortunately, this observation has been recited i
always search for new options for enrichment. Tbe u more recent scientific articles and is written as a
of silver vine as feline enrichment provides a ppasly  scientific truth, such as in Tucker and Tucker @98
unexplored option. well-known article entitled “Catnip and the Catnip

The purpose of this study is to suggest that silveResponse”. The authors state, “an extract of [silve
vine (Actinidia  polygama  Maxim, Family Vvine] apparently induces addictive behavior and
Actinidiaceae) be evaluated as an enrichment digerS ~ continual stimulation may produce brain damage in
vine is a deciduous shrub indigenous to Japan anghts,” and cite Leyhausen’s publication in Psychic
Korea and is commonly used in Asian medicine Dependence. Because this article is so well knovthe
Anecdotal evidence suggests that it is highly efive  Study of plants that effect feline behavior, iciged in an
to cats as evidenced by salivation and increastdityic additional 14 scientific articles that may furthepread

: : . the error (Bernieret al., 2005; Blumet al., 1990;

(Shoyameet al., 1998). A silver vine branch is usually Chizzola. 2006: Frankst al.. 2010° H 2001
given to a cat to stimulate a response (Katahir an 12z0'a,  Frane a., ; Herron, ’

A o . Ibrahim and El-Moaty 2010; Kelly 1996; Lest al.,
Tsukahara, 1974) of salivation, licking, playfubhing, 2010: McCaskill, 199y7; Weldon 2y004; Skaltsaal..

rolling, treading with hind legs and finally sleapi . .
(Hayashi, 1968). We reviewed the literature onesilv 2000; Zhacet al., 2006; 2007).

vine and suggest avenues for future behavioral MATERIALSAND METHODS
research. Of special interest is that we have _
uncovered an error in the literature that suggested A content analysis was conducted from June 2010

silver vine is addictive to cats. This error hagsdme  through August 2010. Scientific articles written dn
part of the behavioral literature on silver vinedam  after 1973 (N = 57) containing information on tliges
based only upon a single anecdotal observationrund&ine plant were coded. The defining year of 1973 wa
poorly controlled conditions. based on the year that the first known publisheok exf
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silver vine being addictive to cats appeared. Thredable 1: Number of articles found per year in ezategory
different search engines were used to search fn\pear Behavior  Biology Beneficial Uses Plant Cherhica

o . . ., 19731978 3 1 00 00 01
scientific articles; (1) Oklahoma State University’ 1979.1984 o0 0 00 01 03
Library database, (2) Google Scholar and (3) Web 0#985-19%0 0 0 02 00 00

. . 991-1996 0 0 03 07 04
Science. A keyword search was conducted using eacjlhw.goog 0 0 03 02 07
search engine. Keywords weréActinidia polygama,” ~ 2003-2008 0 0 07 06 04
. N s S 20092010 0 0 01 00 02
silvervine” and “silver vine. Total 3 1 16 16 21

The articles were classified into the following

areas based on content: behavior-articles relatiing DISCUSSION
behavioral effects of exposure to silver vine, byt
articles relating to the effects of exposure orioéolgical The results of the literature review suggest that

system, beneficial uses-articles relating to argctizal  there is much potential for further investigatidrsiver

use for humans or animals, plant-articles relatmghe  Vvine in behavioral research and application. Oreaar
physiology and ecology of silver vine and chemical-that silver vine may be particularly useful is inet
articles relating to chemistry of compounds foundHe ~ €nrichment of captive animals. _ . _
plant. Articles that contained the error made by  Silver vine may be used as enrichment in a variety
Leyhausen (1973), or the errors further spreadunkar of manners. Small amounts of silver vine may be

and Tucker (1988) were noted but not further cfizski prese_nted in randomly alte_ring Iocati_ons throughbe_t _
exhibit to encourage an increase in general agfivit

RESULTS similar to the use of spices described by Skdiedl.
(2007). Silver vine may also be placed in areas tha
Table 1 summarizes the findings of our literatureprovide the public with a clear view of the animéds
review (Hayashi, 1968; Baranec and Murin, 2003;ncrease visitor interest.
Barrero et al., 2005; Sulaiman and Yukawa, 1992;  Silver vine may be used to encourage felines to
Boldingh et al., 2000; Chat, 1995; Clapperta al., interact with other enrichment objects. Mellen and
1994; Clearwater, 2004; 2006; 2007; Derambure an®hepherdson (1997) suggest that hiding food items i
Hirsch, 1995; Enders and Kaiser, 1997; Hiramatsu enrichment items such as Boomer Balls® may
al., 2004; Hirsch, 1979; Hirscét al., 2001; Hoopert ~ encourage exploration. Applying silver vine to thes
al., 2002; Juncgt al., 2003; Katahira and Tsukahara, types of enrichment items provides an alternative t
1974; Katahira and lwai, 1975: Katahieaal., 1975; encouraging interaction with food and may have the
Katahira and Tsukahara, 1978; Katsutteal., 2004; benefits of not interfering with diet restrictionisging
Kawagoe and Suzuki 2004; Kigawbal., 1992; Kimet less likely to attract native species such as anmts
al., 2006; Kimet al., 2003; Lai, 2007; Lawest al., rodents and a decreased likelihood of the animal
1995; Leeet al., 2006; Matichet al., 2010; Matsuzawa ingesting part of the enrichment while attemptiogét
et al., 1989; 1986; McGhie and Ainge 2002; Otseka the food. Repeated associations with silver vind an
al., 2003; Patocka and Jakl 2010; Renal., 2007; specific enrichment items may produce a transfer of
Sakaiet al., 1980; Santangelet al., 2001; Sashidat  some of the effects through classical conditioning.
al., 1992; 1994; Sugawashal., 1994; Takazawet al., In addition to enrichment, silver vine may alsoabe
2002; Tanakat al., 1997; Webbt al., 1994; Wuestt potent reinforcer for husbandry behaviors in fedine
al., 1977; Xiao and Hirsch 1996; Xiufest al., 2004; Husbandry behaviors include training animals to
Yoshizawaet al., 1994; 2000a; 2000b 2002: Zzhab eagerly cooperate with medical procedures such as
al., 2006, 2007). In the review, we found no articlestactile examinations and blood draws and routine
that support Leyhausen’s (1973) suggestion thaewsil behaviors such as moving between exhibits and
vine is addictive to cats. We also noted thatdittl holding space. Traditionally, husbandry behaviors
research regarding the behavioral and biologicabre reinforced with food. In some cases food may no
effects of exposure to silver vine has been coratlict be an appropriate reinforcer, such as when the @nim
Only four articles were found addressing the effaxft is on a restricted diet or uninterested in food due

silver vine on behavior and only one article wagrfd  illness or satiation. In these cases silver ving ina
addressing the biological effects. The majority%®3 a very useful reinforcer.

of the articles found related to the biology or legy Before silver vine can be efficiently employed as
of the silver vine plant, its chemical compositiar, enrichment or as a reinforcer for felines, a basic
its practical uses. understanding of the effects of silver vine is rieeplt
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One area of future study is the reliability of #féect of  Bashaw, M.J., M.A. Bloomsmith, M.J. Marr and T.L.
silver vine. Repeated presentations of silver vimszy Maple, 2003. To hunt or not to hunt? A feeding
lead to a decrease in response, or a completedck  enrichment experiment with captive large felids.
responding, through a process known as habituation. 744 Biol. 22: 189-198. DOI: 10.1002/200.10065
Thompson and. Sp.encer (1966) ~describe Se'Ver%ernier U.R., K.D. Furman, D.L. Kline, S.A. Alland
properties of habituation that may be relevanhtouse D R éa.r’na.rd. 2005 (':or.nr;arison’ o.f <.:ontact and

of silver vine. Weaker stimuli generally producstéa : U ,
habituation, while responses to very strong stirmay spatial repellency of catnip oil and N,N-diethyl-3-

never habituate. Habituation also occurs more tapid methylbenzamide (deet) against mosquitoes. J
when less time elapses between stimulus presemsatio ~ Med. Ento., 42: 306-311. PMID: 15962779
If a response to a stimulus does become habitutited, Bitgood, S., D. Patterson and A. Benefield, 1988.

response may spontaneously recover if the stimislus Exhibit design and visitor behaviour: Empirical
not presented for some time. However, additional relationships. Environ. Behav., 20: 474-491. DOI:
stimulus presentations after the response hahbingsti 10.1177/0013916588204006

may result in slower recovery. Finally, repeatedese  pjym, M.S., R.F. Severson, R.F. Arrendale, D.W.
of habituation and spontaneous recovery may raésult Whitman and P. Escoubasal., 1990. A generalist

increasingly rapid habituation.

Previous research on habituation suggests that trative and defensive consequences. J. Chem. Ecol
different amounts or concentrations of silver vine iy : "
provided at different intervals may lead to differe 16: 223-244. DOI: 10.1007/ BF01021281

effects. A better understanding is needed to enthate  Boldingh, H., G.S. Smith and K. Klages, 2000.
enrichment and training protocols do  not Seasonal concentrations of non-structural carbo-

herbivore in a specialist mode metabolic, seques-

unintentionally lead to a habituation of the effexdt hydrates of fiveActinidia species in fruit, leaf and
silver vine. An understanding of habituation ofveil fine root tissue. An. Bot.,, 85: 469-476. DOI:
vine may also provide insight on methods to poateti 10.1006/anbo0.1999.1094

the use of silver vine as a reinforcer. Chat, J., 1995. Cold hardiness within the genus

Additionally, much research on habituation has  Actinidia. Ho. Sci., 30: 329-332.
been conducted with reflexive behaviors. As siviee  chizo01a R, 2006. Volatile compounds from some

produces a more cﬁverse response than a singiexefl wild growing aromatic herbs of the Lamiaceae
further research is needed to determine how the : !
from southern France. Pla. Bio.-An Int. J. Dealing

habituation of the response to silver vine compaoes _ ) )
habituation to traditional stimuli. ASpeC. Plant B|0|., 140: 206-210. DOI: 10.1080/
11263500600756587

CONCLUSION Clapperton, B.K., C.T. Eason, R.J. Weston, A.D.

In conclusion, the results of our review suggkat t Woolhouse and D.R. Morgan, 1994. Development

the potential for silver vine research and appiicat and testing of attractants for feral Cfﬁﬁfl's catus.
may have been overlooked in recent years due to an L~ Wildl. Res. 21 389-399. DOI: 10.1071/
unsupported but widely spread statement in the WR9940389

literature. We hope that the demonstration of énigr ~ Clearwater, M., P. Blattmann, Z. Luo and R.G. Lowe,
and the suggested topics of research and applicatio 2007. Control of scion vigour by kiwifruit
provoke interest in further investigation of the  rootstocks is correlated with spring root pressure

behavioral effects of silver vine. phenolog_y. J. Exp. Bot.,, 58: 1741-1751. DOI:
10.1093/jxb/erm029
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