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Use of Xylazine hydrochloride-Ketamine hydrochloride for immobilization of Indian fox (Vulpes bengalensis) in �eld situations

Abstract

Reports on doses of anesthetic agents for safe and effective immobilization of most wild species occurring in India are very limited. Further, the
anesthetic agents available in India for �eld immobilizations are limited to xylazine hydrochloride and ketamine hydrochloride. A safe and effective
dosage of xylazine–ketamine for Indian fox (Vulpes bengalensis) is reported, based on 37 wild Indian fox immobilizations between April 2006 and
May 2007. Foxes captured for a radiotelemetry and health monitoring study were immobilized with a mixture of xylazine (2.13 6 0.43 mg/kg) and
ketamine (12.68 6 2.18 mg/kg). Induction and recovery was smooth and uneventful in all foxes. The duration of anesthesia was suf�cient for the
�tting of radiotransmitters, morphometric measurements, and blood sampling. No life-threatening adverse effects of immobilization were
documented for at least 1 mo post immobilization. The results suggest that �eld immobilization of Indian foxes with 2 mg/kg xylazine and 13 mg/kg
ketamine is effective and safe.
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   USE OF XYLAZIN E HYDROCH LORI DE–KETAMIN E

     HYDROCHLORIDE FO R IMMOB ILIZATION OF INDI AN F OX

    (VULP ES BE NGALENSI S) I N FIELD SIT UATIONS

          Aniruddh a V. Bels are, B.V.Sc and A.H. and Abi Tamim Vanak , Ph.D.

               Abstract: Reports on doses of anesthetic agents for safe and ef fective immobilization of most wild species
                occurring in India are very limited. Further, the anesthetic agents available in India for field immobilizations are

             limited to xylazine hydrochloride and ketamine hydrochloride. A safe and ef fective dosage of xylazine–ketamine

                for Indian fox ( ) is repor ted, based on 37 wild Indian fox immobilizations between April 2006Vulpes bengalensis
                and May 2007. Foxes captured for a radiotelemetry and health monitoring study were immobilized with a mixture

                 of xylazine (2.27 0.44 mg/kg) and ketamine (13.39 2.26 mg/kg). Induction and recovery was smooth and6 6

               uneventful in all foxes. T he duration of anesthesia was suf ficient for the fitting of radiotransmitter s, morphometric

             measurements, and blood sampling. No life-threatening adverse ef fects of immobilization were documented for at
                least 1 mo postimmobilization. The results suggest that fi eld immobilization of Indian foxes with 2 mg/kg xylazine

       and 13 mg/kg ketamine is ef fective and safe.

           Key words: Field immobiliz ation, Indian fox, ketamine hydrochloride, , xylazine hydrochlo-Vulpes bengalensis

ride

 BRIEF C OMMUNICATION

     C h e m i c a l r e s t r a i n t o r i m m o b i l i z a t i o n i s a

     critical component of every intervention requiring

      safe handling of wild animals. Radiotelemetry and

    other ecological studies, management interven-

     tions like preventive me dical proce dures, and

      rescue and medical treatment of free-ranging wild

     animals require fi eld immobilization. Safe fi eld-

     immobilization procedures need to be established

       for spec ies that ar e captured for res earch or

 management interventions.

       The Indian fox ( ) is a commonVulpes bengalensis

      carnivore species in many g rassland habitats in

       the Indian subcontinent, yet not much is known

       about the basic ecology of Indian foxes. T hough

       not yet endangered, the Indian fox is threatened

      b e c a u s e o f r a p i d h ab i t a t l o s s a n d p o a c h i n g

  throughout its range.11    Spillover of diseases like

     canine distemper, canine parvovirus, and rabies

       from the domestic dog populations to suc h wild

    carnivore species is another concer n. 3 Further,

       Indian foxes apparently play a role in tr ansmis-

        sion of rabies to humans, as foxes have been

  implicated in 3%      of the total human rabies cases

 in India.2     Research is necessary to investigate

       these concer ns, and thus there is an increasing
     need to establish safe c hemical immobilization

       procedures with the use of the currently available

       drugs in India that will allow researcher s and
      managers to handle Indian foxes with minimal

    risk of stress or injur y.

    Ketamine hydrochloride, a dissociative anes-
        thetic in the cyclohexamine g roup, is one of the

      most used immobilizing drugs for wild car nivores.

        It is usually used in combination with an -2a
    adrenergic agonist like xylazine hydrochloride.

     X y l a z i n e p o t e n t i a t e s t h e e f  f e c t o f ke t a m i n e ,

       resulting in reduction in the dosage of ketamine
  required for immobilization.5   Xylazine also makes

      the induction and recovery smooth by reducing

      t h e u n d e s i r a bl e s i d e e f  f e c t s o f ke t a m i n e l i ke
   c o n vu l s i o n s a n d c a t a l e p t i c e f  f e c t s. 7 X y l a z i n  e –

      ketamine combination has been used for immo-

     bilization of bat-eared fox ( ),Otocyon megalotis
       Cape fox ( ), red fox ( ),Vulpes chama Vulpes vulpes

    and swift fox ( ).Vulpes velox 6  Medetomidine hy-

       drochloride, a more potent and highly specifi c -2a
      adrenergic agonist, induces a longer sedation and

  a n a l g e s i a t h a n x y l a z i n e.4,8 Medet omidi ne–keta -

      mine mixture has provided safe and ef fective
     immobilization of numerous species; and many

    clinicians have switched to medetomidine–keta-

  mine combination recently. 7  Unfortunately, me-
       detomidine is not available in India at present,

    and xylazine–ketamine combination is currently

      the sole practical option for immobilization of
   wild car nivores in India.1      This is the fi rst report of

      the use of xylazine–ketamine for field immobili-

    zation of free-ranging Indian fox.

       From the Department of Fisheries and Wildlife Sciences,

      302 ABNR, University of Missouri, Columbia, Missouri

      65211 (Belsare an d Va nak). Present address (V anak):
        Ashoka Trust for Research in Ecology and the Environ-

      ment (ATREE), Royal Enclave, Srirampura, Jakkur P.O.

     B a n g a l o r e 5 6 0 0 6 4 , I n d i  a . C o r r e s p o n d e n c e s h o u l d b e
    directed to Dr. Belsare (avbxv8@mail.missouri.edu).
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      Thirty-seven Indian foxes (20 male, 17 female)

      were immobiliz ed between April 2006 and May
       2007 for a r adiotelemetry study with a disease-

    and health -monitorin g co mponent. T his st udy

      w a s a p p r ov e d b y t h e U n i  v e r s i t y o f M i s s o u r i
      (USA) Animal Care and Use Committee (ref.

       no. 4265) and with permission from the State

   Forest Depar tment (No. 22[8]/Research/2563/
2005-06).

       The trapping sites were located in and around

      the Great Indian Bustard Sanctuar y at Nannaj,

    M a h a r a s h t r  a ( 1 7 84 9 94 0 99 N a n d 7 5 85 1 93 5 99 E ) i  n
       central India. Indian foxes were tr apped with the

       use of padded leg-hold traps (1 Softcatch, Wood-
     stream Corp., Lititz, Pennsylvania 17543, USA).

       Leg-hold traps were deployed at sites that were

       p r e b a i t e d a n d m o n i t o r e d f o r 4 – 5 d p r i o r t o

     deployment. A radiotr ansmitter was attached to
          each trap so that it emitted a signal when the trap

     was triggered. Because the radiotr ansmitter was

    continuously monitored postdeployment, the re-
        sponse time wa s between 2 and 5 min, th us

     minimizing the possibility of tr ap-related injuries.

     The trapped animals were physically restrained
          with the use of a net, and were hand injected with

       xylazine and ketamine in the hind leg muscles

       (biceps femoralis). A dose of 2 mg/kg xylazine
     (Ilium Xylazil, 100 mg/ml; Troy Laboratories

     Private Ltd., Smithfi eld NSW 2164, Australia)

      and 10 mg/kg ketamine (Ketamil, 100 mg/ml;
     Troy Laboratories) was administered based on

       the estimated body weight. Dispovan 1 ml tuber-

        culin syringe with a 26-G half-in. needle was used
        to inject the drugs. A single injection of xylazine

      and ketamine was suf fi cient to immobiliz e the

      foxes on all occasions; supplemental doses of
       ketamine were not required. Th e time required for

     complete immobilization (from injection of the

     i m m o b i l i z i n g d r u g s u n t i l r e c u m b e n c y ) o r t h e
       induction time (IT), and the time from complete

       immobilization until the fi rst sign of arousal or

        the fi rst reaction time (FRT), were noted in all
       cases. Upon loss of responsiveness to stimuli, the

     animals were examined thoroughly, weighed, and

     placed in right later al recumbency. Ophthalmic
        ointment was applied to both the eyes to avoid

       corneal damage, and eyes were covered with a

       clean and damp c loth to reduce visual stimuli.

     Vital signs, including rectal temper ature, respir a-
       tory rat e, heart r ate, and capillar y refi ll time

     (CRT) were monitored immediately after induc-

      tion, and thereafter at 10-min intervals. Rectal
       temperature was measured with the use of a

     digital thermometer, chest excursions were count-

         ed for a minute to obtain the respir atory rate, a

        stethoscope was used to obtain the heart rate, and

       CRT was measured by blanching of gums with
     digital pr essure. Hear t r ates under a nesthesia

        ranged from 48 to 168 beats/min, with a mean

       of 111 bea ts/min ( 37). Respirator y rate sn ¼
        ranged from 16 to 104 breaths/min, with a mean

       of 36 breaths/min ( 37). Rectal temperaturesn ¼
         ranged from 38.7 to 42.8 C, with a mean of 40.9 C8 8

          ( 37). CRT was less than 2 sec throughout then ¼
      anesthetic period for all foxes. Vital-sign moni-

       toring was performed by the same individual to
     minimize biases. Monitoring was suspended as

         soon as the fi rst sign of arousal was noticed and

      the anim als were allowed to recover undisturbed.
        The animals were released at the site of capture

    after complete recovery. Ambient temperatures

      were recorded during each capture event; they

    ranged from 15 to 338C.
      Induction of anesthesia was rapid and smooth

         in all cases. Mean induction time was 4 min (r ange

        ¼ ¼1–12 min, n 37). During induction, salivation
        followed by ataxia and recumbency was seen in all

      cases; two foxes exhibited some tremors during

        induction. Seizures were not seen in any of the
      foxes during or after induction. Recovery was

        smooth and uneventful in all cases; only one fox

    regurgitated stomac h contents during recovery.
     The rectal temper atures were usually elevated

      after induction; the mean rectal temperature was

       40.9 C (r ange 38.8 C–42.6 C, 37). Immobi-8 ¼ 8 8 n ¼
       lized animals were sprayed with cold water and

     rectal temperature was monitored until recovery.

         It is interesting to note that in a study using
    xylazine–ketamine combination in free-living red

    foxes, hyperther mia was not recorded. 10

      All the foxes wer e wei ghed aft er i mmobil iza -
        t i o n , a n d t h e a  c t u a l d o s e o f x y l a z i n e a n d ke t a -

     mine a dmini ster ed w as c alcu lated . Mean bo dy

          weigh t of foxes in th is st udy was 2.37 kg (ra nge ¼
         1.38 –3.10 kg, 37) . In a ll case s, the actu al bodyn ¼

     weigh ts fell wi thin th e e stima ted bod y-weigh t

      r a n g e. T h e m e a n d o s e o f x y l a z i n e a d m i n i s t e r e d
        w a s 2 . 2 7 m g / kg ( r a n g e ¼ 0.7 3–3. 62 m g/ kg, n ¼
       37), an d the mean dos e of keta mine admi nis tered

        was 13.3 9 mg /kg (ra nge 9. 68– 1 8.12 mg/ kg,¼ n ¼
37).

      This regime of xylazi ne and ketamine resulted

      in smooth and rapid induction, smooth recovery

        and a fi rst reaction time suf fi cient for fi tting of
   r a d i o c o l l a r, m o r p h o m e t r i c m e a s u r e m e n t s , a n d

     blood sampl ing. The extended rec overy times

        experienced in swift foxes with the use of xyla-
      zine-ketamine were not observed in Indian foxes. 9

     I m m o b i l i z e d f o x e s s t a r t e d s h o w i n g s i g n s o f

       arousal within a few minutes of fi nishing the
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      procedures. A 45-min wait is generally recom-

    men ded b efore adm ini ster ing rever sal agen ts;

        otherwise there is a risk of rough recovery, with
   convulsions, tremors, and hyperthermia. 7  In this

        study, the mean fi rst reaction time was 14 min

         (range 8–39 min, 37), and the recovery¼ n ¼
      proce ss ther eafte r w as smo oth in ever y ca s e.

       Therefore, the use of an antagonist like yohimbine

      hydrochloride was not deemed necessary. All the

     foxes that were immobilized were radiocollared
        and monitored for a minimum period of 1 mo

  postimm obilizatio n. No imm obilizatio n-related

    mortality or abnor mal physiologic observations

      were recorded during or after the immobilization

     events. Four pregnant females immobiliz ed and
     radiotagged in November and December 2006

    subsequently had successful litters postcapture.

     These results suggest that field immobilization

         of Indian foxes with 2 mg/kg xylazine and 13 mg/

        kg ketamine is ef fective and safe. This dosage will

      allow researcher s and managers to handle Indian

     foxes safely while undertaking fi eld procedures
     like physical examination, blood collection, and

 radiocollar attachment.
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