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The Multiple Uses of processed Tung Oil in
Industrial Surgery

\l. \l[TRPH SNELLIXG, B..-l.. 11.1>.. F..4.C.S.. F. I.(:.S.

Culfporl.

T I XG orL, t)r (Ijr)a jwod ojl, .is it is knmvn

ill (:hina. the cou~itr\ of its origin. fvhence

its cult~lre arl[f production have spread to

this countr-y ,md else!! her-e, is the product obtain-

ed from the dried fruit or ( nuts ) of the tung

tree, which belongs to the family of the Euphori

Biaceac. or spurge, and to the genus .<kurites.

of I~,hich there :~r~, three distinct specirs—Fordii.

\fOllt;l Jl;l, aIId Cordata. The oil’s use is most

popular], lmoIvn illdustriallY. in the manllfacture

of high grade p~ints and varnishes. as one of the

fastest dr}-ir]g and lrrost penetrating of the so-

callecf dr}ing oils.

Although tung oil lMS been ~videly used in

China for mc,dicillal pllrposes. it seems to have

been almost cornplet(l, ignored by modern phar-

macists Ivho on]> l:ltcl> nave begun turrling in-

crtwsinqlj interested t,trs tmwud the ancient

Chinese matcria ntcdi~c for helpful hints that

haYe dread! led to discotwy of several of rmr

neIver and more popular modern drugs.

The tung oil Ilserl in the cases cited in this

paper was plme .kmerican tung oil. specially pro-

cessed to render it sterile w ~vell as to permit

medical use of the raIv oil. [ This process prevents

an isomerization reaction ~t’hiclr usual]} occurs

when raw tung oil is exposed to light and l~,hich

causes the r-al-v oil to change its molecular struc-

ture and take on a solid form that renders the

oil unsuitable for :dmillistration and not nearly

as satisfactory from J healin< standpoint. The
pl-uc’ess differs from ordinary polymerization

methods in that its resu]tant product is Jlot thick-

ened or discolored but retains all the qualities and

appearance of r:lw tung l)i] ) ,’

American tung oil is expressed from nuts of

trees of the Fordii species. l~rhicll is the common

t}pe tree planted in the Deep South in ~~n are:l

tvhich extends ;lpprr)ximatel J 80 to 1()() miles in-

w,ard from the coast of the C.ulf of \ltwico. from

the extreme eastern portion of Texas across northe-

rn Florida. T}]e oil is clear light vello~v or golden

in color and of :i cortswtenc!- slightly thinner th;ln

pure hone!,. with :{ cl]:[racteristic odor.

A thorough study of the histor>. of this re-

rnarkab]e material lK)U makinz its debut il)to

\lississippi

.imericwl medicine revtwls the intcrwsting fact

ttl~tt the [’. S. Pure Food and Drug .4dministra-

tioo has rukd that tong oil is an o]d drug, .l]-

though the medical history of tung oil-as tar

,IS .kmerican medical literature is concerned—

seems confined to ooly a i,ery brief mention iJI

the [-. S, Dispensatory :md a description of the

ll>j~ert(rlsi{) ]l-rfllllcillg activit! of tung oil :1s re-

I)t)]-trd hy. Dr. .Mhur Gwllnxm in the -lor(rnal of

[’ii (Lm I(1cdogrj and Experim cu td Tha(lpwtics.’

S(Ich a general study also re~’eals definite reoson

tor modern medicine’s lack of interest and virtual

[nnission of this material from its use as well ‘is

its literature.

“~I{o ear]> references to a toxic effect attributed

to tu[lg oil.’{ both of which have ken ~videl:-

[-epe:ltcd throughout tong oil literature, probably

MUllllt f’or our modern pharmacopoeia’s ornis -

Sion of tung oil as a useful rnerficinal agent.Hert -

lum)’ in 1!403 described an effort made by t!w)

Ccl-man chemists to introduce tung oil into the

E~nwpean pharmacwlogie. but reported that lis

IJW of ,m ointrnerlt they prepared had resulte(l

il] severe ulcerations and dermatitis. Much later,

>1. \\’. S!vane!,. of the Ellis Laboratories. of \lont-

cli[ir. >’, j.. wrote a lengthy paper describing .1

“wk’ere case of dermatitis” attributed to tuug oil

M contracted by a w’orker in the Montclair plant.’

\\’hat is important to note is that both of these

a[)thoritics report on tung oil which had been

shipped out of China for use in the paint and

J ,f[-rlisll trade, Hertkorn describing a tung oil

]Iroduct made in Europe from such imported

oil :~nd Swuney telling of an oil !vhich he, him-

sr[f. [Iescribes us “dark in color and probably of

( :llinese origin,’” The list of aclulterants common-

1> used in tung oil exported from China for in-

dllstl-i:d purposes is long and varied, But most

siqnifica]lt is this statement regwcfing the ef -

Iects of ~uch adulterants ancl regarding tung oil’s

+I]leged toxicit>- by a noted tuug oil expert, James

( :I:ll]de Thomson. .$merica]~-ecl~~c:lted and for

or(nx> t}lao 2[) !ears professor of cbernistry in

( liiJ1:i’s Ur)iversity of yanking. whose chemistry

(Iep:lrtment l]CJ headed in l.~ter !.ears. In a lellrgt}]y

~tlidJ of tung oil prepared for a Ph.D. thesis at

( [jl~lml~i;t ~rli~,ersitv and presented after :dmost
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15 years of residence. study ancl teaching in

China, Thomson writes:’
<.

. . . .Although it is often stateci that the fresh

wood oils are poisonous, producing sever-e rash-

es and eruptions ~vhen ilL contact ~vith the

skin, this has not been the experience of the

author. Ivhu bas expressed man~ samples of the

nils from al] three species of .41eurites in the

Chemistry Laboratories of the Cniversit! of

.N:mking. Xanking, Chiu:l. Ivithout experienc-

ing the slightest Poiscrl]ous or toxic effects. eyeu

tl)(j~lgh the ~i,nrm frrsh oil as ~~ell as the

steaming grmmd meal Ivas ill contact ~~-ith his

hancls on man} occasions. The poismmus ef -

iects experienced b) others may have beell c?ue

to the presence of Chinese lacquer. produced

from thel>ois[)~lollssum:~c, lvhich is often added

to the expressed IVOOC1oils for special purposes.

The slightest contact ~vith this fresh lacqller

geuerall) produces rashes al)d skin eruptions

similar to those producwl h, the common ~mison

ivy of .America. ”

Llr. Thomson also describes experiments con-

ducted at Columbia university in ~vhich Chinese

Jvood oil ~vas added to the diet of lvhite rats

to the extent of 10 per cent of the ration ~vith-

uut the production of any signs of toxicit>-.’ Experi-

rnentj conducted mt 1.5 dogs at Tukrne ~~ni~,ersity

demonstrated that the degrw of toxicit> in tung

oil, et’en when administered internal]!. is so slight

that an LD-50 co~]ld hardl> be found.’ In 140

patch tests made 011 hum;m skin not a single case

of allergic reaction to a special]!- processed .%meri-

can tung oil lwas demonstrated. and in m!. ow,rr

practice I have not observed any such reaction.*

It is interesting in this connection to observe

that the Chinese ~JI(Itcri(I nidica. iIl aII extended

account of the uses to Ivbich Chinese medicine

has put t{ln,g oil. notes that t}~e Chinese. them-

selves. apparentl~ differentiate hetuee;l t!-~>es of

the oil, elel] ill t}~eir OIJVI cx)untr! ~vitl~ the ob-

selm’ation that ‘“the best Ivnod oil CIJlnfLS to Han-

kc~~{ from ShiIt-Chan Fn. i]) Hunan.”’ Jt is :~]s()

interesting to I]ott’ that practical)> Ivitllcsut excep-

timl. id] authorities ml tur]g oil state l-epeatedly

and categorical) that tnl]g oil has long been

f?lllpkl>-d in sfJup making. ii [Kit’ to If’lliclj it

ctNIl(l IIot be put if tile v)-culled toxic effects so

ofttvl erro]lcwusl! dttril)utd to it \\err ioIIndd

011 fact.

The complete ahwnce of reports 011 an:- infect-

ion or irrit:ltio)) among Ivurkers in [hirlesr or

American t(lng orch:uxls m mills is furtlwr evi-

del)ce that medical scieow, thr(mgl) arl nnfurtun-

atc error. has failed to develop the potentialities

of aIi important material for alle~’iating pain and

discomfort of some of our most common ills or

possibl> wring many even more serious ones.

I) ISCWSSION
d



lost from work-compurt’d to .34 to 40 da!s by

our previol).s methods.

6. tl’e llild 129 seIere Sprains ;(]ld contusiol)s.

I]) thtw C:lSeS iw massaged the oil into the

\\7rt’1Kht’d joint Mid slf’o]]c’n tissues for 15 mlIMteS.

This massjige iv;ls repeated (Iililt-. often b> the

pati(mt. Tllesc paticr)ts I-etlll-nrd” to tv(jrk in au

aIer;Igc> of ,j:i c1;L!s. .1s C(lllll).lre(l to 12 d:t)s

:Iverage I)twlill: ti]ll(, for si]nil,[r cxses treat(’d in

tlw ]xlst b) diff{r<v]t rnt’th(xls.

7. Sacro-ili:w strains Illlnlb(w’d 30. .md these

tvere treated ivith lit’gell’s position, fvhicll position

is effected {m a Cdtch be(l mlcl simulates a con-

tour chair, se{]atioll :Lml red~lcc,({. ‘rh oil was

tl~~’11rubbed into thr s<lcwhiliw :[rea tor 1.5 mirv

utes. TIJe p:ltieut !v:ui giJen stnnv {i the oil and

instl-ucted to rub it in ttvic(’ d (l:I! for tvw or

three da)s. This [Llltir(’ s(vics. \\itll tlw exception

of t\w. Ivere back ,Lt Ivork (III [III(, to tour day-s.

J1’e had tronblc \vith tl)e tivo exceptions, but

fi]]:ill} cured them mxr ;I pel-iod of three wwks.

This gives us an over:~ II :Lverage of 3.3 days and

it can be easily seen th:it if it hadn’t been for

these t}lw stubborn cases the ‘~verarge healing

time !VOUM hare been one and ;L half days, The

author has observtxl sacro-iiiacs for the past 2.5

yrars and says Ivithout hesit:ltioll that this re-

duced average }Vork time lost by thes{j 30 cases

is difficult for an>wne to bclieJ-c, since his {nvn

experience has been that the s:icro-iliac patient

is tlsuall\ laid up for 10 to 20 (lil~s.

S. This IIext series of” 14 cases demonstrates

tfl:it processed tong oi] is useful (JII chronic! n]c,ers.

The series included 14 Contllsed injuries near old

varicose ulcers. These Jvere trwted by rubbing

the t)il into the contused area :Iud also into the

ulcer for 15 minutes ever! da} fot- :1 (week. .~t the

en[l {~f the lveefi id] patients ~~,itfl the exception

of one Jvere sufficiently recoIw~’d to return to

vwk. This one exceptio]l l-epl-esmlts an individual

ivho apparently can live satisfactorily!, on $20 .i

\\,eek compensation m]d iw I]ave obser~ecf that he

is thorough]!’ IIncool>er:ltilc’.” In i:wt. lve do not

believe that he has any desire to get ~vell. There-

fore. it is ~wry anno>ing to Iiavc to ;Idd this one

case to our list and so affect ol]r over;d] avera,ge,

M this ft,llo}i is still Ill]cf<,r tre:ltment at the end

(JI Iollr In(]rltljs.

!). Simi]:ir to the :Lbovc is the series in w’hich

\\-e tr(>i~ted six old sinus<+ ancf ulcerations on the

skin (If the Iwt and legs .wsociattd ivith old mas-

siIt, compoll[id tractl] r-es. in these’ cases JVe .~p-

plied the processed tuuu oil with .t cotton :lppli-

cmtor into the depths of the sinus. In one to three

mw~ths the sinuses were fwdecf. The ulcers were

healed in :111 except one case and tlmt was im-

prowd to th(’ extent that the man returned to

!v{mk .{t the end of three months. This one patient

occ:wi[nIall\ sets all exacerbation of his ulcer and

fle lretLlrlls”tfJ 11s. JI’e treat him md instruct him.

)ILI (()]iti])(le~ to \\ork. ,md cxwpt for the three

nu)ntlis .ihoi( cited this is idl the time he has

lost. \f’c col)t(rll~>l:lt(cl tI skin graft but he wouldn’t

hate it. Lost time in this seriwof sixcasesaveraged

IJJII] six IItwks. which compares very favorably

!i-ith man> other cases treated in the past by other

rnvtfw(ls. ill \vhich Ire ]]ave noted that disability

extended. on the ~l\wage, be>ond a four-month

p~,l-iod.

[(). Thcw ~vere 43 CWL,S th:lt came to us with

alrscwsvs. Ivith cellulitis and l!mphaugitis. TVe

]xnx)c~iinizt(l these .iud incised them. then swabbed

the Acessed mew out Ivith processed tung oil

WI ml :tpplicutor. This .wvabbing process was car-

ried out evel-> other daI for six days and at the

same time the oil ~vas rubbed into the skin over

the reddened and sIvolIen mew. These patients

Ivere ;ilso qilen tc~t;lnus ;tntitoxiu or tetanus toxoid

:01(1 :11so (}[le to tuw cm. of procaine peni-

cillin. This (ompared to other cases not treated

l~ith t~lrlg {)1] again very favorably, because in
the casts trc:tted ivith tong oil i!e used or+ 300.-

000” to 300.()()()” Ilrlits of penicillin. whereas in

ot}lLV ~il\t’S ~~”e hilvt’ often used 5,000,000 to

10.()()().()()() Il[)its of p~~l)icillill. .%Iso these cases

Ivvre either completely l]ealed. or sufficiently heal-

ed for the patients to return to ivork in an average

of from ei,ql}t to ten days. m compared to other

cases obstm(,d in the lxlst ivhereiu patients Ivere

llliab]e to rtt{lrr~ to !l,ork sooner than on an aver-

:lge [ji lxtl~een 1.5 al)d 20 da!”s.

11. ,1. ) F“il-st degree b[irus {vere simply treated

l)> rllbbinu the oil into the burned area. There

I\c,I-e Iline of these cases. .<11 healed without any

fuss of time slid flue visit Ivas usual[v sufficient,

as ill tile past. [t may be noted. hoivever, that

ill sweral ir)sta]]ces these burns had occurred on

tlw face, .411 such lice f)urns tvere carefully watcb-

td for Sever:ll [la>.s, ;md \vhen healing was com-

b



plete it was observed that no peeling or redness

resulted.

b. j Second degree burns — there were 11 of

these. Here we rubbed the oil in gently, for

15 minutes. This alleviated the pain to a large

extent, and the process was repeated daily for

one week. These patients healed with only redden-

ed scars ~vhich scars rapidly disappeared and all

patients ~vere back to work in an average of 4.2

days. as compared to an average of 10 days usually

required to produce the same result in second

degree burns treated by other methods.

c. ) Third degree burns of which these were

treated })! moderate d.4bridement and the oil

overlaid on entire burnetf area. Then a very

moclerate pressure dressing was applied. These

rfressings were re-applied even three days and

the patients healed ~vith minimal scarring and re-

turned to }vork in an average of six tveeks. This

series includes five cases in which small to fairly

large skin grafts were necessary. Naturally, these

five required a longer healing time and this ran

our a~’erage to six weeks. But kve compare it to

similar cases Ivbich we have treated in tbe past

and ~ve find that in the cases treated by other

methods \ve were delayed often b! infection. by

granulations and occasional]). failure of the skin

graft. Of course, al] healed. But we note a com-

parison in those we treated ~vith processed tung

oil tvbich hears out that our healing time on an

ovemll average. compared to a similar number

of other cases. was 40 per cent faster; and in

none of the burned cases cited here \vas there any

infection, nor was there any failure of a skin graft.

When we ba~e se~ved in the graft. ~ve overlay it

with oil and put on a ven moderate pressure

dressing. and. unlike the conventional method. we

dress it ever)- three days with the oil and moderate

pressure dressing.

12. There Ivt>re .53 punctured W,OUUCIS. None of

these patients lost my time from ~vork. They

were all gi~el) either tetanus antitoxin or tetanus

toxoid and the pllnctnrec] wound wm s~vabbed

out lvitb :1 tung oil applicator. \Ye have found

in the past th:lt in a series Of 4( I cases of punctur-

ed wwIInds \ve got infectio]] in approximately 35

per cent. .i]]d uhi]e these Ivm-c final]) success-

fllll} treated. the time lost in this series amounted

10 an aver.ige of five da}s. JTc rcprwt here that

in the present ,53 cast’s of punctured Ivounds ivhicl)

~vc tr-eate(l ivitb processed tlmg oil there Jvas no

infection. and 00 time lvas lost.

13. lfe ,Idd 81 elective cases to this series

These represent mainly removal of old scars,

moles. cysts, and biopsies of the breast. All these

were closed by suture; but before the sutures

were taken oil was poured into the fresh wound.

T}lere Was no infection, healing was entirely

primary, and no time was lost. We do not make

a comparison to any specific series of previous

cases here but we do state that we have never

before handled this many elective cases without

some infection and some delayed healing. We

wwuld also like to add this observation that in

the elective cases which we treated with process-

ed tung oil there was considerably less pain and

the scars were smaller and less obvious. It is our

impression that the tun,g oil promoted a better,

mm-e rapid. a~lcl less painful overall repair.

SL-\l\l.4RY

lrt summarizing, let us give our impressions

and cmlclusions:

1. \f”c believe that processed tung oil promoted

healing and prevented secondary infection in the

inclustl-ia] injuries cited in this paper.

2, lf’e beliet,e that the stimulation of new

tissue lvas promoted so swiftly, that this alone is

probai)l) the main reason for the absence of in-

fection nrrterl in our cases.

3. This same stimulating effect is carried to

the tr:iumatized nerves ant] promotes rapid re-

pair tmvard the normal and therefore relieves

sooner the tenderness and soreness and, hence,

dulls the ocute pain ~vhich usually accompanies

disabilities such as those clescribed here.

4. Ji’r have noted that on the old injuries, ulcers

and sinuses the effect of processed tung oil ap-

plic:]tiori was more beneficial than other proce-

dures we have used in the past. We cite the

same thought here. the same clinical observation

onl)- l)nrfoubtedl~- regeneration of inirrred tissue

‘~vas stimulated.

5. \!”e noted that burns treated in this series

of C:ISCS healed comideral-]y more rapidly than

bums treated ~vith an!thirrg else ~ve }Iave ever

used. .4g’ain lre believe the tissue repair cycle

11’as gre:lt]y ~]~erl. JIICI agaiI) \ve mention that

no infection \vas lmted.

6. I would like to emphasize that the oil can

lx ovcl-laid, e~en 011 st’vere bums. without any

stingill~ pain. and our observation has been that

tll<w j~atients contilllle Ivithout much pain until

healed. i JVOUIC1further like to bring to your at-

tention thatin cases of old ulcers, sprains, slvollen

joints ;md 1! mpbangitis the oil should be massaged

ill for 10 or 15 ]ninlltes. not merely applied
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Au. Disa- Av. Disa-
bility Time bilit~ Time
Using Tung Tung Oil
oil Not Used

overall average same
uf ,48 days lost

Overall average 2-3
of .48 days work days
:Ost lost

Overall average 16 days
9 days work lost lost

Types of Number Procedure Followed and AppLicaticms
Cases of Cases of oil

A t,. Healing
Time

Simple
Lacerations

Wound left open and oil applied every
other day.

3-7
Days

6-10
Days

56

157

43

Y:!

43

12(J

30

14

6

43

!l

11

11

53

81

Wound left open and oil applied every
other day.

Simple
Lacerations
Sutured

Wound left open. light splint applied. Oil
applied every day for four days, then every
other day.

Se\,erc
Trauma with
Lacerations

3 Weeks

Wound left open, Tobruk-type cast or splint
with window applied. Oil applied every day
for 5 days. then every other day.

Severe Trauma
with Small
Fractures and
Macerated .
Tissue

4-6
Weeks

Overall avge. 34 days
21 days work lost lost

Overall avge. 17 days
11 days work lost

lost

Liqht spilnt applied, massaged w]th oil every

other day for one week. Splint removed in
(]ne week, oil then massaged into fractur(>
area every 3 days.

Small
Fractures

3-4
Weeks

Overall avge. 12 days
5%-days work lost
lost

Overall avge. 12 days
of 3.3 days work lost

Severe
Sprains and
Contusions

oil [nassa~ed into wrenched joint and swol-
len tissues for 15 minutes. Massage repeat
c,d daily. often by patient.

7-12
Days

1-5
Days

Sacro-Iliac
Strains

Rcwms position. sedation. reduced. and then
oil massaged into back at sacro-iliac area

for 1 to 5 days. lost

In 3 to 8 Days 13 of these heal-Varicosc UIccrs
with Recent In-
dustrial Injury

Tr(,atc’ci the recent injury, which in these
14 (ascw ~vcrc contusions, and also the ul-
cer ar(,a dally for 3-8 days.

contusion was ed in an avge.
healed and u1- time of 5 days.
cer improved With improve-

ments in ulcer.

.?
weeks

lost

4
months

15

Old Sinuses and
ulcerations on skin
of feet and I(>KS
associated with old
massive compound
fractures

Xovacainizcd and curettement of sinuses;
)11 then poured into curetted sinuses daily
for ,5 (lays, after that t~vice a week

Overall avge.
1-3 6 weeks work
Months lost

Abscesses with
Cellulitis and
Lymphanx]tis

Al)sccsscs inc]sed. Oil poured into absce.ss-
(~d area. ccllu litis given ~entle massage with
011, (i;]ily

14 - 16 Overall av~e.
Days 8 days work lost days

First Dezrm, Burns 011 applied one day, patient told to us? it
sci,(,ral days.

No time lost Same

;1-6 Overall avge. 9
Dsys 41i days \vork days

lost

Ov:rall avge. 3
21; . ~ 612 w,eek work months
W;eks lost

1 Day No time lost 3-4 days

No time lost 5 days

Oil applied daily for 3 to 6 days. patient
told to continue using it.

Mild debr]dement, oil applied to burned
area moderate pressure dressing, ( It Wa?,

necessary to ,qraft skin in 5 of these cases. )
Bbrns dressed every 2 to 3 days. and 011
applied. Also 5 grafts dressed every 3 da}-s
?.nd oll applied.

Third Dt~Kree
Burns

Punctured Wounds Oil rubbed m one time and applied to depth
of m,ounrl.

Elective Cases,
Chiefly removal of
old scars, moles.

Oil poured into fresh wound. then suture
taken. Sutures remmred on 6 to 10:!1
NO int’ection. All healing primary.

day

cysts, and biopsies of
breasts. All closed
by suture

N“OTE: T.A.T. 1500 units. or T.T. 1 C.C. \vas xiven in celluliti;
virtually every case. Only in the 43 abscesses ‘v.ith 0?0 unji.



7. Our experience in this series of 763 cases.

as compared ~vith our records of cmes treated

by other methods M used in the past. indicates

this one constant Lwt-complete healing and dis-

:ibilit}- time wws r-educed .50 per cent. This alone

is of tremeudmls importance. M it represents the

potenti;d saviug (J thousands of man hours. It is

app:went from the chart LIIK1 h-em a comparison

of our owm experience iu the past that in the

7’6.3 c;wes discussed here we have reduced work

time, lost by disability from one day in several
01 d~lvs i[l ~lggr:lv:~ted cases.cilses to :1s much as -

During the past t’mv years. nearly every state

has passed compensation laws. These la~vs usually

provide thnt if an injured employee is absent

from work one Iveek be is paid by the insurance

carrier for two do>”s; but it’ this same employee

is ubsent from ~vorfi for i-i days. he is paid for t~~,o

t’ull weeks and is paid week by week thereafter

until }lis disability terminates. The amount of com-

pensation the employee receives is based on a

percentage of his payroll earnings. The lowest

amount he can receive weekly is $12 and the
ma~im~~m is $~~.

\Ve cannot help I)ut remark at this point that

the number ok mnn hours lvhich has been saved

in this series represents the saving of severml

thousands dollars to the insllr~nce cwrier and

therefore to the employer }Iimself. But let us

further note that it represents also a saving of a

great deal of money to the employee. m well,

since be makes just ubout three times as much

when he works his full week as when he is on

the compensation list.

Gentlemen, this ends our paper. But let us

quote .Ilcxander Pope:

“Be not the first by whom the new is tried,

Nor yet the l.~st to lay the old aside.”

Siuctt this series shows how thoroughly we

have triwl this new material it is our hope th~t

this ucco{mt of our experience can be of benefit

to >011, also.
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