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FPI'NRKZGNGDKF,PZMHZVGBK[TZKXEYKZG[NKO,PSGRUNVYGNJFNPETKFCZKBG\,BGRKCZSKJ\CQ-DGZKGQCRDC,

2
FPTZLNYZEKGNGDKF,PZMHZVGBKMZPN,IKVF,

3
FVYGNJFNPETKFJCT,DCT\ZO,FBGRKCZSKJFFTCZK\CKZG[NKO

\YXKZ
FBPGRKFGPNIKFFSCGNBIZGRFB\\[GP\NCFXKCGZ,

CPFNLFP[CZCP[YFPKOCK[ZBNGCFY[ZNSGDKKF[N

BKMG\FSCKCF.FTRKKQFIE[G\KFDKTN[KBGTOP\QFFRIKF

N\G[CKDG[EQNFKPRTP[\KK\PKCZH,CTYCG\IEKZ\O[N

PNIKBPGRKFNPTZM\FPGCKNFBZXK.C\GETFFXKCGZK\

R\VSBPGRKFMZTNPGCFY.TOHB\,FF\KKISG\C\IGO

FZVGBFCMNNGC\IGOFJGYSKYGNGDKFCVZJN\ZMGCG\

BPGRKGO,[GRFNINGJKQPFF\KKISG\NBPGRKF.PNIKBPGRKGO,

MDGQBPGRKGOEG-VIP\K,RI[CKOMCTNKZTKNG\RPGMF.PNIKO

BNFRMNNKOCBGVQRZICC\ZGVG\GC\GSVKPHGQ.PMBQ,

[FKPXBG\PNIKBPGRKGOCPK-[\KKFBMQTNGNFNFTKETN

HKFGOFPKO,BLM[NTXPFBKQFKBDGZP\NFZTNFBGNBKZGT

CTNP[PTG\JGYSKYGNGDK\.

FYEPF

FBPGRKFGPNIKFTGZZGNBIZGRFB\\[GP\NCFXKCGZ,
CPFNLFP[CZCP[YFPKOCK[ZBNGCFY[ZKOBYJG-

BNKKO[NCJKIG\GBKMG\PKF[\KKF.FTRKKQFXKCGZKCRG[BHF
FDKTNBIEP[KBKGTOP\QFFRIKFN\G[CKDG[EQCYKW2001
NFKPRTP[\KK\PKCZH,CTYCG\IEKZ\O[NPNIKBPGRKGO
NPTZM\FPGCKNFBZXK.PRKT\F[\KKFPPKFPGCKNFBZXKRCTF
CTKYZFP[KYGNKOJGYSKYGNGDKKO.TN-VKFEKGGIFTK\GRBKPKGO
FBKZGT,FGEDPFCPKPXBKOIZKDF[NTEVK30CZKMGHFBPGRKF
CPKO,GMKFSKCFFPZMHK\NYCN\FINJFHGFKK\FPXCCKJIGRK
ZDK[,[FTNFB\FI[[NHKFGOFPKOC[NFZTNFPMGGR\~1|.
C\GETFFXKCGZK\R\VS\FBPGRKFMZTNPGCFY.GBMQ,P\BVKKQ
DHHFCZKIPZ\KT,[RK\QNIG[CGMCZCZKMGH[N30 ppm

)[NG[KOINYKONPKNKGQ(.DKZGKFNIPK\GZKZKG\EZMK-FR[KPF
RDZOBUFGBCZKMGHRPGLKISK\[N50 ppm,CTGE[\SPKRKO
CZKBG\RKMZKOCZKMGHKOFTGNKOTN1000 ppm,TENFS\PRG\
YJNRK\CZKMGHKO[NM-1500 ppm~2|.FMGGKFPZKMGHKODCGFKO
[NBPGRKFDGZP\NRPYRGHNK)liquefaction necrosis(CZYPG\
FVDGTG\.ZTKNG\FFTXCK\[NFBPGRKFRI[C\NCSKS
FV\GVKSKGNGDK[NVZTF\KVYGEFPGIK)cerebral dysfunction(
CT\\ZEP\FMCE)hepatic coma(~3|.I[KVG\P[PTG\KG\
NBPGRKFP\ZI[G\CT\ENKVFPPMNKG\BGC\BGRG\CP\YRKO
\T[KK\KKO,CFOPBGISR\BPGRKFRGHNK\CNIWDCGF.

FXZKMF[NPNIKBPGRKGOREKVKOFKK\FRVGXFCTCZ.

CSVZG\[N\IKN\FPBFFT[ZKORM\CG\KBGZKOT[KZKOTN
R[G\FICZFFDCGFF[RHYYGNFZI\'PNIKR[EGZ')R[EGZ,F[O
FTCZKNBPGRKF,[PYGZGCVZSK\(.PNIKOREKVKOBNF,FPEKVKO
ZKIYN[NBPGRKF,F[KCGB\RV[QFTRGDF)FKSJZKGRK\CEZL-
MNN(JZOFF\TNVG\BGPKENBIZKF.

PNIKBPGRKGOFO\ZMGCG\F[GRG\CPBVKKRKFQP\ZMGC\-
FBOBPGRKF,DOMB[ZFQPEKVG\ZKIYN[NBPGRKF.
FF\KKISG\FZVGBK\CMNNGFJGYSKYGNGDK\CVZJN\ZMGCG\
BPGRKGO,[GRFNINGJKQPFF\KKISG\NBPGRKF.BPGRKF)NH3(
FKBDHISZXCT,ZTKNGPSKSCPKO,G\PKSFZGGKFPMKNF%36.9
BPGRKF.RK\QNFVKYFCYRF-PKEF\T[KK\KPIRYQGPKPQCRGMIG\
HZH.BPGRKFPDKCFTOIPXQBJPGSVZKCRGMIG\VNJKRF)MHZH(
GFGVM\NIGPXFIRY\K\.DHFBPGRKFPSKKTCTKYZNYKZGZGMENY
NJKNKO.RFGDNFVGLB\DHFBPGRKFNRGHNC\FNKL[NEIKSF,
CBPXTG\DNKNKP\M\FTPKEKOCVRKNIW.BPGRKFPDKCFTO
IGPXG\GKGXZ\PNIKBPGRKGOTN-KEKFGSV\VZGJGQNPGNYGNF
)NH+

4(,MDGQBPGRKGOMNGZK,BPGRKGOVIP\KGBPGRKGOEG-
VIP\K.PNIKBPGRKGOPRGXNKOMIGPZKEK[GQ.PNIKBPGRKGO
ZCKTGRKKOP[P[KOMHZHKO)YJNKHJGZKO(C\DGC\PTCZ[NCKO
)phase transfer{EFKKRG,CPTCZCKQPXCKXCKZF[GRKO(~4|.
\ZMGCG\BPGRKGOZCKTGRKG\IGXG\FKJCB\FPISGOEO-PGI.
NBIEG\PFQVTKNG\BRJDGRKSJK\CT\Y[KZ\QNYGNJRKO
PGSYZKRKKO.TGCEFHB\PFGGFR\GQCKXKZ\Q[N\ZGVG\C\IGO
FRKZGNGDK~5|,MDGQF\ZGVFJGYSGDGRKQ)Obidoxime(FRK\R\
MJKVGNBRJK-EGJBNKSDGNKCRVDTKOPFZTN\HZIRKOBGZDRKKO
~6|.MVK[TGNFPSYKZ\FSVZG\C\IGOFVBZPYGNGDKF
GFJGYSKYGNGDKF,BIEKOPPNIKFBPGRKGOBKRORI[CKO
ZTKNKO.CEGZG\YGEPKORPXBGPNIKBPGRKGOG\PKSG\BPGRKF
CJKVGNZVGBKRZIC.DOMKGOTEKKQPGYXFNFOPYGOCBZSRN
F\ZGV\K,CKK[GPKOKKTGEKKO.FPNIBPGRKGOEG-VIP\K
)ammonium bicarbonate(FGBEGDPFPGCFY\NML.

BPGRKGOEG-VIP\K{PBVKKRKOVKSKYNKKO

BPGRKGOEG-VIP\KFGBIGPZDCK[KBGVZKHPJK,PCZKY,ISZ
XCTBGNCQ.IGPZHFPEKUZKIIN[[NBPGRKF,KXKCKISK\
CJPVZJGZ\FIEZGP\VZYNBIZIKPGOC-60P"X.FGBBKRRG
TPKECIGPXG\BGCCSKSKOPBMNKO)corrosive(.BPGRKGOEG-
VIP\KPFGGFCSKSIN[.CZKMGH0.1 NC\PKSFPKPK\RPEE

=pH.7.8FPS\GCPKOKGXZ\\DGCFFDGZP\NYKZGZFSCKCF
)negative heat of solution(:FPS\1Y"DPFIGPZC-5NKJZ
PKOCJPVZJGZF[N17P"XPGZKEFB\JPVZJGZ\FPKON-7
P"X.

Key words: ammonia; bicarbonate; ammonium salts; systemic toxicity;

oral ingestion.
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KK[GPKG[NIGPZHF,FPXGKRKOCBKREYSFMKPKMerck

Index,FOMPMKKI)expectorant(;MPMKKICJKVGNFGGJZKRZK;
MJKVGNC\VKIG\FCJQ)bloat(GCMBCKOTGGK\KKO)colic(;
MBCY\BVKKF~7|.

F\ZMGC\BPGRKGOEG-VIP\KEGPFCPZBFFIKXGRKNSGEF
N[\KKF.TOHB\:CFKG\FCPXCPGXY)MBCYF(FKBPEKVFZKI
YN[NBPGRKF,GCT\FPS\FCPKOFKBPEKVFZKIIHY[N
BPGRKF.CRGSUTNML,NBPGRKGOEG-VIP\KJTOBGVKKRK.NVKML,
BEOPQFKK[GCTNGN[NBNFCIKQCKQFPNIBPGRKGOEG-VIP\K
CPXCGFPGXY)FDCK[K(NCKQSGEFN[\KKF.NTGP\HB\,FGB
KMGNNFCIKQTNRYNFCKQIGPZHFNCKQSGEFN[\KKFNBIZ
FPS\GCPKOGCVZJNBIZJTKP\F[NF\PKSF.

BPGRKGOEG-VIP\K{JGYSKYGNGDKFGVBZPYGNGDKF

BPGRKGOEG-VIP\KBKRGRHMZMPTJCSVZKJGYSKYGNGDKF.BKHMGZG
FKIKE[NFIGPZCSVZBSPM\BJGYSKYGNGDKFGBCZ[KP\
\GSVKPHGQ[RYCTFTN-KEKZ[GKG\FPHGQCBZF"C.FVZY
FZNCRJKCGFGBRHMZ,PGYE[N\GSVKPHGQNSGDKFOGN\YRG\
FIGYKG\FREZ[G\NFMNN\OCPHGQ~8|.

CBGVQEGPF,BPGRKGOEG-VIP\KBKRGRHMZCSVZG\
FPYXGTK\[CFREGRFJGYSKYGNGDKF[NPGXZKOPSIZKKO
)MDGQ,SVZFBSPM\B[NGosselin(~9|.BPGRKGOEG-VIP\K
RMNNCJCNFFPGRFPBG\IGPZKOZTKNKO,FPGCB\CSVZTHZ
ZVGBKRVGW~10|.FF\KKISG\NIGPZBKRRFMBNZTNPTZM\K,
BNBMBNIGPZPBMN,PYCGX\FIGPZKOFDGZPKONRHYPYGPK
TN-KEKPDT.PGCQPBNKG[ZTKNG\G[NIGPZPBMNRYCT\TN-
VKF-pH[NG.EFKKRG,TN-VKCSKSKG\G)CPXCHF(.BPGRKGO
VIP\K)FPMKN[RKKGRKBPGRKF(FGBCSKSKKG\ZPBPGRKGOEG-
VIP\K)FPMKNKGQBPGRKFKIKE(.SCKZPBGENFRKI,MKBK-
BKHMGZG[NBPGRKGOEG-VIP\KCZ[KP\FIGPZKOFPBMNKO
RGCTPCSKSKG\GFIN[F,FRPGMFBUCF[GGBFNBPGRKGO
VIP\K.FPS\F[NMVK\BPGRKGOEG-VIP\K)5D'(CMGSPKO
)200SP"Y(KGXZ\\PKSFCTN\=pH7.8{CSKSKG\IN[F,
FHFFNCSKSKG\FGG[JBGBUVIG\FPPRG.NMQNB\KDZO
VDKTFMN[FKCZKZKG\FGG[JCTYCG\CNKT\F[N\PKSFHB\.
CT\FPTCZCGG[J,IGPZ[CSKSKG\GFKBCJGGI7=8pH=,
[BKRF[GRFPFG\K\PEZD\FCSKSKG\F[GZZ\CGG[J,NB
KDZGON\DGCFMN[FKGBUNBKDZGONMN\DGCFPBMN\
PYGPK\.FJGGIFYZKJKN-pHCGP\IGNN\F\MKKCG\FGG[J
FGB=pH12.0=.12.5PZCK\FPXCKOCFOP\ZI[KOF\MKKCG\
TPGYFGFKXZG\,RDZPKOP\PKSG\CSKSKG\C[KTGZKpH

CSKSKKOKG\ZGTE=pH.14\DGCFBYSG\ZPK\)B[ZVGNJ\
IGO(PGSKVFNRHYNZYPG\,TYCIGPZKOPBMNKO.CPYZF[N
CNKT\PNIBPGRKGOEG-VIP\K:F\DGCFFKBBREG\ZPK\.
EFKKRG,F\DGCFFMKPK\FPYGPK\CTYCG\CNKT\BPGRKGOEG-
VIP\KPXRR\B\SCKCG\KFGPGZKEFB\JPVZJGZ\FZKZKG\
CEZMK-FCNKTF{\DGCFFPVIK\FPBGEB\FSKMGQNMGGKKF
~2,11|.TOFDT\G[NBPGRKGOEG-VIP\KNYKCF,FGBKKS\Z
TN-KEKFIGPXFFPNIK\GKKGGXZFPNIBPGRKGOMNGZKE,P[GO

IGHYF[NFIGPXFFPNIK\FPGVZ[\PFYKCF)0.8pH=(
~12|.

FJKVGNF\ZGV\KCBPGRKGOEG-VIP\K

FJKVGNFZVGBKFRZICCPNIKBPGRKFP\GTECSVZG\FZVGBK\
FFKSJGZK\,MEGDP\FPFEGZFFZB[GRF[NMerck's Manual of

the Materia Medica~13|.CSVZHF,[KXBNBGZCSGUFPBF
F\[T-T[ZF,PSGMPG\FFGZKG\FZVGBKG\FJKVGNKG\[N
F\ZGVG\GSKGGDQ.Z[KP\F\ZGVG\CINYGFZB[GQ[NFSVZ,
PGDEZ\TN-KEKFPICZKOM-"FIGPZFZVGBKFRPXBMJKVGN
TEMRKTN-KEKFZGVBKOFBPZKYRKKO".INYGFZB[GQ[NFSVZ
PYKUB\MNFIGPZKOFZVGBKKOFV[GJKO)YZK\ZGVG\
GMKPKYNKO(FRK\RKOCJKVGN[GJUGPCGSSFKJCCVZYJKYF
FZVGBK\CBZF"C.FG[PJGPFZ[KPFMNBG\OIGPZKO[BKRO
RI[CKOTGECJGIKO)\TZGCG\BGPT[KPZYI\{SKZGVKO,
\PXKG\GMKG"C(,PMKGGQ[BKRORK\RKONMKPG\\YRK.FYCKTG\
[CSVZRNYIGPTCGEG\\YRKG\[NPICZKOPGEZRKKOPGCKNKO
CJKVGN\ZGV\KGR\PMG{CPYZKO[NMKPKYNKOPGDEZKO,
[FGMRSGCBG\FFT\NJKVGN{CEKGGIKO[NIGYZKOYNKRKKO
CTNK[O.

BPGRKGOEG-VIP\K,[KGXZCBG\FT\TN-KEKICZ\Merck,
XGKQCSVZHFM\ZGVF:DCK[K\,JFGZF,PSKSFCPKOGCBNMGFGN.
FFGZKG\NJKVGN:SG\Z\IGPXKG\CT\F\SSFIGPXK\)acid

fermentation([NFYKCFGPTGZZ\)stimulant(CPXCKEKMBGQ.
FPKRGQFGBCKQ5=15D'.

BPGRKGOVIP\KPXGKQBUFGBCZ[KP\F\ZGVG\[KKXZ
MerckCSGUFPBFF\[T-T[ZF.PKRGRGFPGPNWFKF5=20D'.

FXKJGJKOFNNGPCFKZKO,PTCZNBRYEGJFFFKSJGZK\,B\
FTGCEF[BPGRKGOEG-VIP\KNBRI[CPTGNOIGPZZTKN.K\ZF
PML,KIETOFIGPZ)FCSKSKKG\Z(BPGRKGOVIP\KRGXNCBGVQ
RZICCZVGB\FPBFF-19GFGBTEKKQRK\Q,CPKEFPGDCN\,
M\ZGVFGM\GSUPHGQPYGCNDOCKPKRGBNF.K[NFEDK[,
[F\ZGVG\CPBFF-19RCIRGTNCSKSFF\CGRRG\FYNKRK\{
FBPXTKFPFKPQCKG\Z[TPENZ[G\FZGVBKOCBG\OFHPRKO
)GTENKPKRGBNF,CPKEFPMZT\(.BKNGFKK\FZTKNG\NIGPZ
BPGRKGOEG-VIP\K,FGBNBFKFRK\QMNNNZKVGK\SPKRK[N
PKIG[KO.EGGYB\GXBG\[N\XVKG\YNKRKG\T\KYG\KGPKQBNF,
PB[[G\B\FVTZFYKKOCKQCNKT\F[N\PKS\BPGRKGOEG-
VIP\KNCKQDZKP\F[NFZTNF.

FPNIBPGRKGOMNGZKFGPNWTEKKQC[RG\FIPK[KO)1954(
MJKVGNN\GLFGGZKECPIN\NCFMZGMFCDGE[GCBK-SVKYF
)CHF(.F\ZGVFP[VKTFTNFMNKG\GPVTKNFPRDRGQ[N
FVZ[\[\Q)diuresis(~14|.

TN-VKSVZFKSGE[NDGEPQGDKNPQCVBZPYGNGDKF
CPFEGZ\GFIPK[K\,P[RG\F[CTKO)1975(:F\M[KZBPGRKGO
VIP\KP[GGYM\TZGC\BPGRKGOEG-VIP\KGBPGRKGOYZCPBJ.
FIGPZNCQG[YGU,PDGZDZGRGY[F,CTNZKIGJTO[NBPGRKF.
F\M[KZY[F\PSGP\PGSSNBKJGCPKO,TE%25)NMNFKG\Z(
~15|.
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CPFEGZFF[K[K\)1980([NSVZHFPXGKRKOCPVGZJ
\M[KZKOTO\ZMGCG\BPGRKGOVIP\KGBPGRKGOEG-VIP\K:

Ammonium Carbonate, N.F.{PMKN\TZGC\BPGRKGOEG-
VIP\KGBPGRKGOYZCPBJ;Aromatic Ammonium Spirit U.S.P.

{PMKN\PKS\BPGRKF,BPGRKGOVIP\KG[GPRKO[GRKOC-%70
BNMGFGN.\ZGVG\BNG,CXEJCNKG\Ammonium Chloride

U.S.P.,RK\RG\NT\KOYZGCG\MPTGZZG\ZVNYS)reflex

stimulant(.F\ZGVG\RK\RG\CEZLVGPK\.F\ZGVFCXGZ\F
FRGHNK\RK\R\CCNKTFCPKRGQ2P"NGPFGNFFKJCCPKO~16|.

TN-VKPBDZKFPKETFTEMRKKO)2001(CVBZPYGNGDKF,
BPGRKGOEG-VIP\KRK\QTN-VKFGZKK\GNEKMGK[KTGNGMKGI,
GNFVI\\FVZ[G\PZKZKG\FBUGEZMK-FR[KPF.F\ZGVF
P[GGY\MIGPZJFGZGC\M[KZKOPTGZCKO.F\M[KZKOPSGD

Aromatic Ammonium Spirits NF)%3.4(,PMKNKOCTKYZ
BPGRKGOEG-VIP\K)%3.4(,\PKS\BPGRKFIHYF)%3.6(,[PQ
NKPGQ)%1(GBNMGFGN)%70(.\M[KZKOBNFRK\RKOMJKVGN
ZVGBKCBKRFNXKF.FGZKFJKVGNK\BIZ\,[BKRFPBG[Z\TN-KEK
F-FDA)SGMRG\F\ZGVG\GFPHGQCBZF"C(,FKBCFVZTG\
F\RFDG\KG\~17|.

NSKMGO,PNIKBPGRKGO,MEGDP\BPGRKGOEG-VIP\K,BKRO
BPGRKFGFO[GRKOCPBVKKRKFOPBPGRKF,FRPRK\TNFIGPZKO
FPSGMRKO.CF\BONMLDOFF\KKISG\FZVGBK\NPNIKBPGRKGO
[GRFNINGJKQPFF\KKISG\NBPGRKF.FF[VTFFBV[ZK\[N
CNKT\PNIKBPGRKGOTNDGUFBEOBKRFCFMZIZTNRK\.PNIK
BPGRKGO,MEGDP\BPGRKGOEG-VIP\K,FKGCJKVGNZVGBKRZICFQ
M\ZGVG\CFGZKG\ZVGBKG\PSGKPG\GFQM\GSVKPHGQ.PMBQ,
[PXKBG\PNIKBPGRKGOCPKF[\KKFPTKEFTNHKFGOFPKO,BL
BKRFPFGGFCFMZI'FZTNF'CPGCQFJGYSKYGNGDK.
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MZGRKYF

FPI[CFCKGNGDKFYJQCTGNO

YCGX\PETRKOPPMGQGKKXPQNPETRMRSFNSVZF[KBKO[N
DKRS,NBIZ[VK\IFB\FPI[CFCKGNGDKFYJQCTGNO.
CYCGXFF[\\VGVZGVSGZBFGE[VKZB,VZGVSGZXCKNKCRF
GBIZKO,GF\TGEFFGTRYFNFOTN-KEKDKRSCF\BONPBPZ
[VGZSOC-PNASC\BZKLF-24CVCZGBZ.2003

VTGN\FPI[CP\CSS\TNFS\KKTG\CPGNYGNG\ER"B
NYNJGNVNJ;C[NCZB[GQPYGZFBRZDKFFKFATPGC[NC
[RKFXNKIGNFVTKNB\FPTZM\CBGVQISMGRK,ML

[PGNYGNG\FER"BPFGG\DOPYGZBRZDKF.FBRZDKF
P[\IZZ\CHPQIK\GLPGNYGN\FYNJFBDGZFCY[ZKO
FMKPKKO[NPGNYGN\FER"B.MPG\FIGOFP[\IZZ\C\FNKL
YJRFCKG\Z{CSEZDGEN[N25PKNKGRKG\GBJ.

CRGSIF\TGEF[YKCNGBR[KFXGG\PXGJJ,MKCPKYZG-
NKJZBIE[N\PKS\PNICPI[C,K[3JZKNKGRKKIKEG\IK[GC
[NER"B,FPSGDNG\NCXT66PKNKBZEIK[GCKOC[RKKF.
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