Bimawmin C.

,Jme¢¢pi bopn (Kanbeppa, Ascmpaais).

Bigair excnepumenmarvnoi Gioaovii ma gpisiororii (gupexmop — a-p JAmepppi Bopn)
Ascmpaaiiicororo incmumymy aramomii.

Ogavnm i3 mafikpamux BusABIB MimmapoaHoro cnispobiTHWLTBA B Hayui
MaEMO BiAKPWUTTS, BHAIAGHHA Ta CHHTesyBauHsa Bitaminy C.

Zo 1932 p. npo siramin C pakruuso aume 6yro Bigomo Te, mo Bin Mi-
CTHTbCS, TFOAOBHE, B MAOAAaX IUTPYCOBHX POCAHH, i IO BIACYTHICTb fioro
B XapuyBaHHI NPU3BOAWTb A0 KPOBOTOYHBOCTI siCeH, pyAHyBauusa 3y6is, mia-
MKipHUX remoparifi Ta IHWHUX O3HaK LMEIH.

Mix 1932 i 1933 pp. cnispo6iTauuTBO yuewnx pisHux kpaiH npu3BeAO
A0 BHAIAEHHS B YHCTOMY KPUCTAAIYHOMY BUTASAI pedoBHHM, mO 3 ii gomo-
MOroio MoxHa 3anobirTu ckop6yToBi Ta BMAIKYBaTH MOPCHKHX CBMHOK Bij
excnepumenTarbHoi uuHrH, Jerarpni Jocrigmenns xemitmux i Qisuunmx
BAaCTHBOCTe# wi€l peYOBHWHHM mNoOKasaAW, IO il (isioAoridsa aKTHBHICTb
NOSICHIOETbCA He 6yAbAKMMH JOMIIKaMH, a Hel0 BiZ3HAYae€TbCsA cama pedo-
Buna. CrouaTky i1 HasBaAM 1exCypoHOB070, a IOTIM AcKkop6iHOBOIO KUCAOMOIO.

Ycepeauni 1933 poxy aBrop wuiei crarTi, masxom peakuii i3 cpi6ao-
HiTpaToM BusABYB HasBHiCTb BiTaminy C B kaAiTMHax, a B rpygui Toro
POKYy HazpyKOBaHO meplle MOBIAOMAEHHsA NP0 BHABAEHHS HOro B Haguup-
KOBi#f 3an031 AroAcbkoro 3apoaxy. Hapewri, Biramia C cunresosaso, i Te-
nep ued CHHTETHUHHH NPOZYKT MOXHA JicTaTH B KOmHiH Kpaimi csity.

Y srapammx gocrigmennsx meauky poab Bigirpaau: Albert von Szent-Gyorgyi B Yrop-
muni; foro poborm, mo crocyotbes zo 1927 i 1928 pp. (a0 mAx 3HOBY 3BepHYAHCH y
1932 poui), npasnau 32 BuxizEMIl DYHKT AA YACAEHHHX JoCAigxenp y mii ranysi; Svirbely,
mo npamiosas cuiabHo 3 Szent-Gyorgyi, Bmic gimmuit Bkraz y AiTepaTypy B UbOMy nuTaHHI;
King i Waugh y Cnoayuennx mrarax Amepukn mepini Buairuan siramin C B xpucrariuso-
uncToMy BHrAsAl 3 ammomrHOro coky; Cox ra #loro cmispobiramxm B Anraii nposeam 6araro
Zocaiais mpo xemiumy mpmpoay siramimy C; L. J. Harris ta fioro cniepobirrukn 8 Kem-
6piaxi Ta in., S. S. Zilva 3 imcruryry Aictepa B Aomasomi BHecAm 1imHi BxArazM B muTaHHEA
npo GioAoriummii BmAMB kpucTariuHOro sitamiay. B Amcrpanrii aBtop ulei crarri mepmuii
ony6AikyBaB B MikpockomiuHoMy pospisi onuc posmoaiay siraminy C B Tkammmax; 1934 poky
Giroud i Leblond Ta ix cnispo6itanxe B [lapuzi JomosHHAM Ta BZOCKOHAAMAM IIO Texaiky
i po6yam Gararo girEax Jamux B pgvoMy nuradml. Beauky sanmixaBaemicts s6yaumaa poGorta
Miiller'a 8 Himeuunni npo suasaesma miramiay C B omi; Haworth i Hirst 6yam niomepamn
B po6oTi mo cwHTesyBamHIO Bitaminy, somosHemiit Oppenauer'om Ta fioro cniBpobirHukamMu
B Himequnni.

Is immux yuenmx, mo BHecAH LiHHI BKAaju B e puranas, 6yam van Ecckelen (Toa-
aaszis), Innes (Himeuauna Ta Amrain), Emmerie (loanangin), St. Huszak (Yropmuna), Euler
i Malmberg i3 ceoimm cnispo6itankamu (ILsenin), Glick i3 cnispobiteukamn (Amepuka), ki
BXMBaAUM MeroziB mikpoxemii B mnpobaemi sitamimy C, Gough (Loraaszis), Gothlin (Illse-
nis), Axi Bnepme BAEAM NpobH KaniAApHOI cTifikoCTi A7 BU3HaYeHHS CTyUeHs OpraHisMy BiTa-
minom C. Linsy mogo ysoro poGory mposean Willstaedt (Illsenia), Guha i Ghosh (Iuais),
Reischstein i Grussner (Himeuumna), Tillmanns (Himeuumma). [lpuxraganma cyuaceux sHamb
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npo siramia C a0 npo6remu HapogHoro xapuysamas maykosumu npanisaukamu CPCP 3zo-
6yA0 BHSHAHHS B UiAOMY CBITI.

Bucsirrenna ancaemEux mnpo6iaem, nor'ssamux i3 disloaorieo Ta xemiero siraminy C,
AOCATHYTO AWIe B PesyAbTaTi TicHOro MixmEapognoro caispobiTHMUTEA.

Po6omu 8 uiit cnpasi 8 Hawiii rabopamopii 8 Ascmpaaii.

AsTopom wgiel crarri mposejeHo 6araTo AocAiziB mo maroAaorii BiTa-
miny C.

Haii6irpm ycnimunm i3 yxusauux Hamu cnocobis y wit cnpasi BusBu-

AOCsi 3aHYpPEHHS CBiXOT TKAHHHM B CIIUPTORUH Po3unH cpibro-miTpaTy. 3roaom
Mu BAMBaAu crneuudiunimux peaktusis Giroud i Leblond’a, Tiabku 3amicTs
10% cpi6ao-siTpaty mu BxkuBaru 5% posunny. Jo xoxuux 100 ky6. cm
5% cpibnro-nHiTpaty ME goxasarm 1 ky6. cM AbOZOBOI aleTaTHO! KHCAOTH.
3rajasnii PO3YMH BHKOHYBaB MOABIAHY Ail0 — QikcyBaB Ta iMnperHyBas
TKaHWHH.

B pesyabrari BAHBaHHA UbOro pO34YHMHY (K MM Bae 3raayBarH, cuelu-

@iunoro aas susHauends Bitaminy C B KAiTMHaX) AerkO BUABASETHCA PO3NO-
AiA ©boro BiTaMidy B KAiTHHax i #oro 38’530k 2 iHWAMM KAITHHHHMH eAe-
MeHTaMH. 3Baxalouu Ha Te, WO BiTamiH C pasoM 3 TAlOTaTioHoM, MabyTh,
Bigirpae oxkcuzauni#HoO-BiZ6yAOBHY pPOAb, MH MOXKEMO BiApasy BH3HAUMTH
roAoBHi oxcuaayifiHo-BiA6yA0BHI LeHTPH B KAiTMHI Ta iX Micue Wozo iHmHX
9aCTHH KAITHHH.

3 zonomoro uiei Texuiku BusHaueHus Bitaminy C mu agocrizmaum maa-
HUPKOB1 3aA03H pi3HMX TBapHH: WypPiB, MUIIEH, MOPCHKUX CBHUHOK, OUKIB,
KilWoK, AHMculp, cobak, KOpiB, oBeub, Keurypy, 3e6p. [lopyu uboro mu npo-
BajUA¥ JOCAiAMEeHHs 1 HAa AIOAAX, L0 XBOPiAM Ha pisHi Heayrw, Ha AKOZ-
CbKHMX 3apOAKax Ta iH.

Taki x cami zocaizn Mu NpoBagWAM i Ha HHXYUX OpraHismMax: BOZO-
pocTsax, Aumaiiaukax, Protozoa Touwo i Ha okpemux opraHax pisuux xpeber- !
HUX TBapHH.

Jocaign nmokasaau, WO BCAKI XKHUBI KAITMHH, JAOCAIZXEHI 3 AOMOMOroIo
uiei Texmiku ma HasBmicTp Bitaminy C, mictaTh mo xiabka 3sepusartox, ski
csiguath 3a mHagsmictp Bitraminy C. Ha nigcrasi uboro mm gifimau Bu-
CHOBKY, IO BiTaMiH C aoxoneuHo notpi6auft AAs iCHyBaHHS KHBHX NPOTO-
naasm i, Ma6yThb, IDIABHO TOB'A3aHWUH 3 AUXAHHAM MPOTOOAAIMH.

Hewoaasno B wamift aaboparopii B u. Kanbeppa azoseaseno, wo Bira-
mia C mae wirouuil 38’s30k 3 miToxouapismu Ta anaparom Golgi kaitusu.
[lpunyckatwoTs icHyBaHHA ABOX THNIB MITOXOHZPifA: WO MiCTATH i He MicTATbL
sitamia C; i3 Hux mnepunii Tam, mabyte, Gepe ywacTb y AuxaHHi nporo-
nAasvy. 3Baxaloud HAa Te, IO Ui TMOH MITOXOHAPIA € aKTUBHI OKcHAaUifiHO-
BiAGyZ0BHI LEHTPH, MOKAHBO, WO B HOPMaAbHiil XHTTE1idAAbHIA KAiTHHI
BOHU € TOAOBHI LIEHTPH BUHHKHEHHS MITOreHETHUYHMX abo mogibHux im
NPOMEHIB.

Texnika, fika AacTb 3MOry BH3HAYaTH MiTOr€HETHYHY aKTHBHICTb PiSHHX
MOP(OAOTiYHAX YACTHH KAITHHH, MaTHME€ BEAMYE3HY Bary.

Slk mokasaam Bignosigsi gocaiam, sitaminy C nafi6iabme wmicTaTbCH
B KAITHBax rinodisy, HaZHMPKOBHUX 3aA03, y KOBTOMY TiAi Ta B iHTepcTH-
miaAbHMX KAITHHaX opraHiB posmHomeHHs. [lpore camu 3aposkosi xAiTuHHM
mictaTe #oro ayxe maro. Posmoain sitaminy C B uux oprasax mae Beamky
Bary. S« Bizomo, Bci ui opranu (rinogis, saanupkosi 3arosu, Corpus luteum
TOWO) NOB’si3aHi 3 YTBOPEHHSIM CTAaTEBHX TOPMOHIB, — OTHE, MOKAHBO, L0
HeaocTaTHifi BMiCT y nux opraHax sitaminy C mMome BigirpaBatu mesuy poab
y posaaai craresux Qyskuii. Ha ocnosi murororisnux gasux mu zoxoaumo
BucHOBKY, wo BiTamid C mae 6yTH 1mWiAbHO NOB’sA3aHMi 3 yTBOPEHHAM rop-
MOHIB [IMX OpraHiB.
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Xapalc'repaoro PUCOIO Hi€i onucaHOl HaMHU 3aAeXHOCTI € TOH (akT, WO
no4yTTs 3A064, CTpaxy TOwo, TO6TO BCe Te, WO 36yAxy€e MO3KOBMH map
HaJHUPKOBHX 3aA03 A0 3aXMCHOI peakuii, sKa MOAsra€ y BHAIAeHHI azpeHa-
AiHy B cucremy kpoBoobiry, npuspozutp zo smiuu Bitaminy C B Mezyasp-
Hux kaituHax*. Lle aae niacrasy npunyctutd, mo sitramia C nesnoio mi-
poto Moxe GyTH noB’ssaHuMii 3 yTBOpeHHAM aapeHaAisy, i B Takomy BH-
naaky #oro 3B’130K 3 TAaKNMHU aA€pPTiYHHMHA 3aXBOPIOBAHHAMY, AK, NPUMIPOM,
acTMa Ta iH., CTa€ OYEBHAHHM.

Mu maemo # rtaxi aami, sxi zoBOoasTh, mo siramin C mesmoro mMipoio
nop’si3aHuii 3 yTBOPEHHAM KipkOBOrO FOPMOHY HaJAHHPKOBOT 3aA03H.

Hapemri, goseaeno, wo Corpus luteum y 38’s3ky 3 cunresom y HbOMy
siraminy C Moxe 3amiHuTH BXMBaHHA HOro 3 i%ei y BariTHAX TBapHH.

Mouriquand i Schoen zoBean, mo 3apoaku oxpemux TBapHH Ta HOBO-
HapoAXeHa AWTHHA MOXYTb cuHTesysatu siramin C, aae auTuna BTpavae
10 3AaTHICTb y&e 4Yepes KiAbKa MicsUiB.

Moxna Takom npunycTMTH, IO TBapHHM TPOMIYHOTO Ta Cy6TPOMIYHOrO
€BOAIOLIAHOrO moxozxesds He3AaTi cuHrtesyeatw Bitamin C, a TBapunm
noMipHoi 30HH LIO 3jaTHiCTb 36epiraroThb.

Piu 6esnepeuna, wo Biakpurrs Texuikm 3abaperenns pitaminy C zae
WHPOKI mepcuekTHBM y @isiororii KAiTHHM, a MOXAMBICTD JAicTaTH CHHTe-
TuuHKnA Bitramin C BeAMKMMH KIABKOCTSMM Z00OMOZE poaa’nsa’m pAz npo-
6Aem xapuyBaHHS, OCOGAHBO INOZO HACEAEHHS MOAAPHHX KpaiH.

Bumamun C.
- Ameqpppu bopn (1. Kanbeppa, Ascmparus).

Omgea sxcnepumenmarvnoii 6uororuu u gpusuorowu (gupexmop — z-p Amegpppu Bbopr)
Ascmpaauiickoro uncmumyma anamomuu.

Oawum n3 Ayumux nposiBaennft MemAYHaPOAHOTO COTPYAHHYECTBA
B HayKe SBASETCS OTKPbITHE, BbiAEAEHME M CHHTe3HpoBanue BuTamuna C.

Ao 1932 roza o suramune C Qaktudecku GbIAO H3BECTHO AMIIb TO, YTO
OH COJAEPKHUTCS, TAABHBIM 06pa30M, B NAOZAaX LUTPYCOBBIX pacTeHMH, U 4TO
OTCYTCTBHE €r0 B NHTaHWM NPHUBOAHT K KPOBOTOYHBOCTH ZECEH, K pa3py-
meHnuio 3y60B, MOAKOXHBIM reMOPparusiM W APYruM MpusHakaM cKopOyTa.

Mexay 1932 u 1933 rozamu COTPyAHWYECTEO YHUEHBIX PA3AMYHBIX
CTPaH MPHUBEAO K BbIZEAEHHIO B YMCTOM KPHCTaAAHYECKOM BHAE BEILECTBa,
C MOMOIIbI0 KOTOPOrOo MOMKHO MPEAOXPAHATb U M3AEYHBATH OT UBIHIH DKC-
NepUMeHTaAbHBIX MOPCKHUX CBMHOK. VlccAegoBanus XWMH4eCKWX B (QU3H-
YeCKHX CBOMCTB ITOro BeleCTBA MNOKa3aAM, YTO €ro (PU3HUOAOrHYECcKas akK-
THBHOCTb O6bACHAETCS He KAKUMH-AHGO ero npuMecaMH, a UM o6AajzaeT camo
BemecTBo. BHaware oHO 6bIAO HasBaHO 1€KCYPOHOBOIH, a 3aTeM ACKOPOUHO-
80U KUCAOMOMU.

B cepeaune 1933 roza amrop macTosme# cTaTbM yCTaHOBHA MPH 1O-
MOILM a30THOKHCAOTO cepebpa B KauecTse peakTHsa npucyrcrene sutamuna C
B KAETKE, a B Zekabpe sToro e roaa 6blAO HanedaTaHO mepBoe coobe-
HAe o HaAnuymm Butavusa C B HaZnouevyHHMKE YEAOBEYECKOrO 3apOAbIlIaA.
Hakonen, Buramun C 6bin cunTesupoBan, W B HacTOAWee BPEMsI CHHTETH-
YeCKHH NPOAYKT MOXeT GbiTh MOAydYeH B Ar06ofl cTpaHe cBeTa.

B ynomsmyTeix mccaejoBammAx sHaumTeAbHYIO poAb cmirpan mpod. Albert von Szent-
Gyorgyi B Benrpun, ubu pa6orsi, orsocammeca x 1927 um 1928 rr. (x mEM csosa BepHY-
aucb B 1932 roay), mocAy®uAM McXOAHBIM NYHKTOM AAf GecCUHCAGHHBIX HCCAejoBaHHE B BTOH

* Taky poabp momyTs Bigirpasatn i amectesyioui saco6m.
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o6aacra. Svirbely, pa6orasmnéi B corpyammuecrse ¢ Szent-Gyorgyi, Takme caeran LeHHBIA
BKAaJA B AHTepatypy mno stomy sompocy. King m Waugh B Coegurennwmix Illtatax Amepuku
nepeble BHIAGAHAW W3 AHMOHHOro coka puramud C B kpucraarmueckm umctom suge. Cox
H ero coTpyAHMKH B AHTAME mnpoBerm 6ecudcAeHHDBIE OUBITHI IO BONPOCY O XUMHYECKOH
npupoae Buramuna C. L. J- Harris u ero corpyanuxam & Kem6puaxe u ap., S. S. Zilva us
Hacruryra Aucrepa B Aomjgome npusajaexmaT AOCTHKEHHS B OCBEIIEHMH GHOAOTHYECKOro
neficTBHS KpucCTarAMyeckoro ButamuHa. B Ascrparnu aBTop HacTosmeil craTbu nepBbIi omy-
6amKkoBaA Mukpockonmmueckoe onucanne suramuda C B Tkamax. Giroud u Leblond u mx co-
tpyaauku B [lapuse gomorsmam m ycosepmencTBoBarm Ty Texmuky B 1934 roay m zomoa-
HHTEABHO HOAYYHAM [eHHble JaHHble B dTom zgeae. Miller B epmanuu smssar 6oapmoii
uaTepec csoeii pa6oroii o BurammHe C B raasy. Haworth m Hirst 6mau nuomepamu B pa-
60Te MO CHHTe3MPOBaHHIO BHTaMHHA, JOHNOAHeHHOH Bmociesctsudm Oppenauer'om u corpya-
aakamu B [epmamnm.

Hs apyrax yuembiX, BHECHHX [eHHBle BKAQABI B HallM 3HaHHSA MO STOMY BOHPOCY,
6piam Van Ecckelen (Foaramans), Innes (Tepmammsa m Amnrams), Emmerie (Foaranans),
St. Huszak (Bemrpms), Euler m Malmberg ¢ corpyauukamu (IIsegus), Glick ¢ corpyaan-
kamu (Amepuxa), npumenssmue Muxpoxummio k npobremam satamuaa C, Gough (IIlorran-
aus), Gothlin (IIIsenus), Bnepebie mpumemsismue npPo6y KaUHAAAPHOH YCTOHYHBOCTH AAS
onpejerenns crenenu opranusma suramaaom C. Llennyio B sTom ormomennu pabory upoBean
Willstaedt (LlIsegns), Guha u Ghosh (Maaus), Reischstein u Grussner, Tillmanns (Iepmanns).

[Tpuroxmenne cospemennbix 3uanuit o surawune C x npo6reme nura-
HusA, npoBogumoe Hayunbimu pabortaukamu CCCP, BbisBaro npushanue BO
BCEM MMUpe.

Ocseenue muOrouncreHnbix npobaeMm, CBA3aHHBIX € (QU3HOAOTMed
u xumuedi Buramuna C, ZOCTHrHyTO AMIb B pe3yAbTaTe TECHOrO MeXAyHA-
POAHOrO COTPYAHHYECTBA.

Pa6omwer 8 smoit o6aacmu 8 naweii rabopamopuu 8 Ascmpaiuu.

AsTopowm aTOfi cTaThM mposeaeHa GoAblias HCCAezoBaTeAbcKas pa6orta
no uuToAorsu BuTamuua C.

Hau6oree ycnemubiM 43 npuBeieHHbIX HaMH cnoco60B OKa3an0OCh MO-
rpyxeHue cBexefl TKaHM B CNHPTOBbIH PacTBOP a30THOKHUCAOro cepebpa.
BnocaeacTsun Mmbi npumensam 6Goaee cneguduueckue peaktussl Giroud
u Leblond, o BMecTo 10% asotHokmcroro cepebpa mbi 6Gparum 5% koH-
uentpauuo. Ha xamapie 100 ky6. cm 5% asoTHokucaoro cepebpa aobas-
Asacs 1 ky6. cM AeasHOM yKCyCHOH KHMCAOTBL. ODTOT PAcCTBOP BBIMOAHSA
ABOfiHOE AefICTBHE — (DUKCHPOBAA M MMMPErHWPOBAA TKaHH.

B pesyabrare npumenenus sToro pacTsopa (aBAsOwWerocs, Kak yKasbl-
BaAOCh, CreyuuueckuM Ars onpeaeArennss Butamuna C B KA€T1Kax) Aerko
HaGAl0ZaeTcsi pacnpejeAeHHe STOTO BWTAMHHa B KAETKAX M €ro CBs3b
C APYruMH KA€TOYHbIMM dAemeHTamu. [lockoabky Butamun C B coueranuu
C TAICTATHOHOM, NOBHZWMOMY, HIrpaeT OKHCAMTEAbBHO-BOCCTAHOBUTEARHYIO
POAb, MBI MOXKEM CpPa3y ONPEAEAUTb TA@BHbIE OKMCAUTEAbBHO - BOCCTAHOBH-
TEAbHbIE [EHTPbl B KAETKE H HMX MECTO O OTHOWEHUIO K JAPYrMM d9acTAM
KAETKH.

[lpu nomowm sto#i Texmmkm ompeaeaenns Buramuna C mMbl uccaezo- '
BaAH HaJAMOYEUHHMKH LIEAOrO psiAa KUBOTHBIX: KPBIC, MblmieH, MOPCKHX CBH-

HOK, ObIKOB, Kowek, amcuy, cobak, KOpoB, osed, kKewrypy, 3e6p. Kpome
TOro, Mbl NPOBOAMAM HCCAEJ0BaHUS HA AKOASX, CTPasalomux pasHbiMa 60-
A€3HSIMH, Ha YEAOBEYECKMX 3apOABIIAX U T. I. TaKue xe onbiThl AbIAM TPOBeE-
A€Rbl M Ha HUBIWIAX OPraHMW3Max, Kak BOJOPOCAM, Aumafinuku, Protozoa u Ha
OTAEAbHBIX OPraHax PasAMYHbIX MO3BOHOYHBIX XUBOTHbIX. OQ0bBITHl MOKa3aAw,
YTO BCSAKHE HUBbIE KAETKH, HCCAEAOBAHHBIE NPU NMOMOIIM BTOH TEXHWKH Ha
npucyrcTeue putamusa C, cogepxaT no HEeCKOABKO 3epHBbINIEK, yKasbiBa-




Biramin C 39

rowux Ha Haawuue suramuna C. Ha ocHosaumm atoro mbl npumau k Bbi-
Boay, urto BuTamud C Heo6X04WM JAS CYLIECTBOBaHUS MHBBIX MPOTONAAZM
4, MOBHAMMOMY, TECHO CBSi3aH C AbIXaHHEM MPOTOMAA3MbI.

Heaasno B mameii aa6opartopuu B r. Kanbeppa 6biro gokasano, uTo
sutamud C HaxoguTcs B TecHORR CBASH C MHTOXOHAPHAMH M aNNapaToM
Golgi kaerku. [Tpeanoraraerca cyuiecTBoBanue AByX THNOB MHUTOXOHAPWIA:
cozepxamax Butamud C m He coaepmawnx ero; U3 WMX mnepsbld Tum, no-
BHAKMOMY, TNPUHHMAET ydYacTHe B AbIXaHHM NpoTOnAasmbl. IlockoAbky aTH
THUObI MHTOXOHAPHH SIBASIIOTCS AaKTHBHBIMH OKHCAHTEABHO-BOCCTAHOBHTEAb-
HbIMH [IEHTpaMd, BO3MOZHO, 4YTO B HOPMaAbHOH ku3HeZeATEAbHOR KAeTke
OHH CAYHAT TAABHbBIMH 1IEHTPAMH BO3HHKHOBEHHS MUTOTEHETHYECKHX HAH
10206HbIX UM Ay4ed.

Texuuka, aaromas BOIMOKHCCTD ONPEAEAATb MHTOrEHETHYECKYIO aK-
THBHOCTb PasAUYHbBIX MOP(QPOAOrHYECKHUX dHacTefl KAETKH, 6yaeT HUMeTb Or-
pOMHOE 3HaYeHUe.

Kak mnokasaau cooTsercTByowme oOnbiThi, HauGoOAbuIee COAEpHKaHUE
suramasa C mabrl0zaercs B KAeTkax runousa, HaANOYeYHWKAa, B MEATOM
TEeA€ W B MHTEPCTHUMAABHLIX KAETKax opraHos pasmuoxenus. OgHako camu
3apoabluieBble KAETKH COZEp:KaT ero B O4YeHb HeGOAbIIOM KOAHYECTBE.

Pacnpeaerenne suramuna C B aTHx opranax npeacrasaseT co6oii 60Ab-
woft uutepec. Kak ussecrno, Bce aTn opravbi (runous, HaANOYEHYHHKH,
Corpus luteum u T. a.) csasaubl ¢ 06pa3oBaHueM MOAOBbIX FOPMOHOB, a OT-
cloja BO3MOXHO, 4TO He6oabwoft HezocTaTok B Buramune C mMomer urpatp
H3BECTHYIO POAb B paccTpoiictse morosbix @yskuuii. Ha ocrose umrtororn-
YeCKMX AaHHbIX Mbl 3akAloyaem, 49t0 BuTamue C AoAxeH 6biTh TECHO CBsi-
3aH ¢ o6pa3oBaHHEM rOPMOHOB DTHX OPraHOB.

Xapakrepuoif uepTot 9TO#f 3aBHCMMOCTM SBAAETCS TOT (PaKT, YTO 4YyB-
<TBO 3A006BI, CcTpaxa, T. €. Bce TO, 4TO nobGyxaaeT Mo3rosoft cao#t Hazmo-
ueunwka mnpuberaTb K 3amuTHOR peakguu ¥, 3aKAO9aowWedcs B Bbl4EACHUH
azpeHaAWHa B cCHCTeMy KpoBoOoGpaweHsds, BeaeT K usmexeHnio suramuna C
B MEAYAASIPHBIX KAETKaxX — H3 (POPMbI 06paTHMO-OKHCAHTEAbHOR, MPU KOTO-
pofi OH He pearHpyeT Ha a30THO-KHCAOe cepeGpo, B peAylupOBaHHYIO
@opmy, pearupyioulyio Ha STOT PEaKTUB. JTO BaCTABAAET MPEANOAOXKHTD,
gro sutamua C momer 6bitb B TOH HMAM uHOH Mepe csasaH ¢ o6pasosa-
HUeM aApeHaAHMHA, U B DTOM CAy4ae ero CBi3b C TaKUMH AAAEPrAYeCKUMH
saboAeBaHUAMH, KaK acTMa, CTAHOBUTCA OUYEBUAHOM.

Bmecre ¢ Tem Mbl pacrnoraraeM W TakMMH AaHHBIMH, KOTOPbIE ZOKAa3bl-
BaoT, uto Buramud C mmeeT oTHOmeHHe K 06pa30BadHI0 KOPKOBOro rop-
MOHa HaANOYEYHHUKA.

Hakoneu, azokasamo, uro Corpus luteum, B cBssu ¢ cunresom B Hem
sutamuna C, moxer 3aMeHHTb ZAaHHbIA BUTAMHUH y GEPEMEHHBIX KHBOTHBIX
6Aarozaps cozepmaHHIO ero B MHILeE.

Mouriquand u Schoen Aorasaau, 4TO 3apoABILIM OTAEABHBIX HHBOTHDIX
¥ HOBOPOXAeHHblii pe6eHOK MOryT cuHaTesuposath Buramud C, HO pebenok
yTpauuBaeT 3Ty cnOCOGHOCTb yxe uYepes HeCkOAbKO Mecsues. MoxHo Takxe
NpPeANOAOKHUTb, YTO KHUBOTHbIE TPOMHYECKOrO M CyO6TPOMHYECKOr0 BBGAIO-
LIHWOHHOTO TPOWCXOXKAEHUA HEe CNoCo6HbI cuuTesuposaTh Buramud C, B TO
BpeMsi KaK KUBOTHbIE yMEpPEHHOH 30HBI BTy CIOCOGHOCTb COXPAaHSIOT.

He noarexsur comueHuio, 4TO OTKPHITHE TEXHHKH OKPAIIMBAHHS BHUTA-
muHa C zaer mupokHe nepcneKTHBBI B (PA3HOAOTMH KAETKH, & BO3MOKHOCTD
noAydenus cuaTeTHdeckoro BuTamuHa C B GOADIIMX KOAHYECTBax MOMOXKET
paspewnTb psa NpobAeM NHTaHHS, OCOGEHHO B OTHONIIEHWH HAaCEAEHHs IO-

ASPDHBIX CTpaH.

* Takyio xe POAb MOryT Hrpatb W AHECTO3UPYIOUHE CPEACTBA.
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Vitamin C.

By Dr. Geoffrey Bourne.

Director of Experimental Biology & Physiology Australian Institute of Anatomy,
Canberra, Australia.

One of the finest examples of international scientific conperation was
the discovery, isolation and synthesis of vitamin C. Before 1932 practically
nothing was known of vitamin C except that it was a substance occurring
particularly in citrus fruits and that its absence from the diet led to the
bleeding gums, the defective teeth, the subcutaneous haemorrhiges etc. of
scurvy. Between 1932 and 1934 the co-operation of scientists in various
countries of the world led to the isolation of a substance in a pure cry-
stalline state, which was capable of preventing or curing scurvy in experi-
mental guinea pigs. Intensive investigations of the chemical and physical
properties of this new substance showed that its physiological activity was
not due to some impurity, but was actually due to the substance itsclf. It
was at first named ,Hexuronic Acid“ and then ,Ascorbic Acid“. The
demonstration of vitamin C in cells using silver nitrate as a reagent was
accomplished by the present author in the middle of 1933 and this was
followed by the publication in December of that year of the first account
of vitamin C in the adrenal glands of a human foetus. Finally vitsmin C
was synthesised, and the synthetic product is now obtainable very cheaply
in most parts of the world.

The scientists who featured in this work were Professor Albert von
Szent Gyorgyi of Hungary, whose work of 1927 and 1928 brought to light
again in 1932, proved the starting point for the innumerable researches
which have been carried out since on vitamin C. Szent-Gyorgyi’s co-worker
Svirbely also contributed much of value to the literature on the subject.
King and Waugh of U. S. A. were the first to extract vitamin C from
lemon juice in a pure crystalline condition. Cox and his co-workers in
England were responsible for a great many experiments on the chemical
nature of vitamin C. Dr. L. J. Harris and his co-workers at Cambridge and
Dr. S. S. Zilva of the Lister Institute, London, were responsible for great
advances in the elucidation of the biological action of the crystalline vita-
min. The present author in Australia was the first to publish microscopical
descriptions of vitamin C in tissues. Giroud and Leblond and their co-workers
in Paris supplemented and improved this technique during 1934 and added
numerous valuable facts to our knowledge.

Muller in Germany with his work on vitamin C in the eye aroused
a great deal of interest.

Haworth and Hirst carried out pioneer work on the synthesis of the
vitamin supplemented by Oppenauer and co-workers in Germany. Other
workers who made very valuable contributions were Van Ecckelen (Holland),
Innes (Germany and England), Emmerie (Holland), St. Huszak (Hungary),
Euler and Malmberg and co-workers (Sweden), Glick and co - workers
(America) who has applied the study of microchemistry to the many vita-
min C problems, Gough (Wales), Gothlin (Sweden) who pioneered the
capillary resistance test for vitamin C, and Willstaedt (Sweden), Guha and
Chosh (India), Reischstein and Grussner (Germany), Tillmanns (Germany).
The application of the present knowledger of vitamin C to nutrition prob-
lems in the U.S.S.R. by Russian workers has gained world wide approba-
tion. The elucidation ot the many problems surrounding the physiology and
chemistry of vitamin C was obtained only as a result of the closest Inter-
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national co-operation and is an excellent example of the benefits to the
world of such co-operation. v

Work in the Australian laboratory.

' The present author has carried out a great deal of investigation on
the cytology of vitamin C and a short account of this work is now given.

The most successful technique used by the present author was the

. immersion of the fresh tissue in an alcoholic solution of silver nitrate. Later,
however, the more specific reagent of Giroud and Leblond was used. The
solution was weaker than that used by Giroud and Leblond (who used 10%
silver nitrate) and 5% was the concentration chosen. To each 100 ccs. of
5% silver nitrate. 1 cc. of glacial acetic acid was added. The solution
performed the dual function of fixation and impregnation of the tissues.

As a result of the development of this solution for demonstrating vita-
min C in cells, which has been shown to be specific for the vitamin. The
distribution of the vitamin in the cell and its relationship with other cyto-
logical constituents can be readily observed, and since vitamin C, in con-
junction with glutathione, appears to form an oxidation-reduction system
we are able to tell at a glance which are the greatest centres of oxidation-
reduction in the cell and whereabouts, with reference to the other parts of
the cell they are situated.

The present author has examined the adrenal glands of a very large
number of animals by means of this vitamin C technique. The animals
examined include rats, mice, guinea pigs, oxen, cats, foxes, dogs, cows,
sheep, kangaroos, zebras, human beings (suffering from various diseases),
human foetuses, etc.

These tests have also been carried out on lower organisms — Algae,

: Licheris, Protozoa, etc., and the various organs of numerous vertebrate
animals.

All cells of every form of life studied with this vitamin C technique
have been found to contain a few granules, ind cating the presence of some
vitamin C, and the present author has reached the conclusion that vita-
min C is essential for the existence of Jiving protoplasm and is probably
intimately bound up with protoplasmic respiration. More recently it has
been shown in the author’s laboratories at Canberra that vitamin C is
intimately bound up with the mitochondria and Golgi apparatus of the cell,
and it is believed that there are two types of mitochondria, those with vita-
min C and those without —the first type are believed to function in pro-
toplasmic respiration. Since this particular type of mitochondria are active
oxidation-reduction centres, it is probable that in the normal interkinetic
cell they are the chief centres of origin of mitogenetic or similar rays.
A technique whereby the mitogenetic activity of different cytological parts
of the cell would be obtained would be of tremendous value.

Vitamin C has been shown to occur in highest concentration in the
cells of the anterior pituitary gland, the adrenal gland, the corpus luteum
and the interstitial cells of the reproductive organs. The germ cells them-
selves contain a very small amount. :

The localisation of quantities of vitamin C in these special sites pro-
vides a problem of intrigueing interest. It may be seen that these organs
(pituitary, adrenal, corpus luteum, etc.) are all associated with the produc-
tion of sex hormones and it is possible that slight deficiency in vitamin C
may play an hitherto unsuspected part in the aberrations of sexual function
and production of appropriate sex hormones. It has been suggested by the
present author from cytological evidence that vitamin C is intimately bound
up with the production of the hormones of these organs.
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An important feature of this relationship described by the present
author is that anger, fear, anaesthetics, etc. anything which prompts the
medulla of the adrenal gland to give forth the defense reactiun, resulting
in the liberation of adrenalin into the circulation, causes a change of the
vitamin C in the medullary cells from the reversibly oxidised form in which
it does not react with the silver nitrate reagent, to the reduced form in
which it does react with thes reagent. This is a point of considerable inte-
rest, and suggests that vitamin C may be associated in some way with the .
production of adrenalin in which case its relationship with the disease
asthma and other allergic complaints becomes apparent.

The present author has also adduced evidence that vitamin C may be
associated also with the production of the cortical hormone of the adrenal
gland.

Finally it has been shown that the corpus luteum may supplement the
vitamin C intake of the pregnant animal by synthesising vitamin C itself.
Mouriquand and Schoen found that the foetus of various animals and the
just-born human child were capable of synthesising vitamin C, but that the
human child lost this ability in a few months. It has also been suggested
that animals whose evolutionary origin was tropical or sub-tropical are not
able to synthesise vitamin C, whereas animals whose origin was in the
temperate zones have retained such ability.

There appears to be little doubt that the discovery of the vitamin C stai-
ning technique has opened a great feld in cellular physiology, and the
cheap production of large quantities of synthetic vitamin C has helped to
solve a great number of nutritional problems, particularly in countries near
the Arctic circle.
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