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A biomedical study was undertaken at the Institute
of Nutrition and Food Science, University of Dhaka to
observe the effect of the antioxidative roles of vitamins
A and E on the degenerative process occurring in
spondylosisin human.

A single and a double blind study were done. Thirty
two patients suffering from spondylosis were selected for
the study on the basis of certain criteria. The serum
vitamin E level in most of the patients were lower (5.8
.:!:2.7 umol/L) than normal (11-41 umol/L). Vitamin E
administration at a dose of 100 mg daily for three weeks
resulted in a significant increase in serum vitamin E
level accompanied by complete relief of pain. ihe serum
vitamin A level of the patients were already within the
normal (0.53-2 umol/L) range and vitamin A administration
was not effective in relieving the pain.

The results therefore strongly indicate that vitamin
E is effective in curing spondylosis and most probably
due to its antioxidant activity.

nlTRODUCTIOH

The term spondylosis has been given to a chronic
progressive, involutional process occurring due to
degenerative changes in the intervertebral discs of the
vertebral column with secondary osteoarthritic changes
in the adjacent vertebral joints1.

Impairments of the lumber and cervical spine-were
recorded as the most frequent cause of limitation of
activity in persons of less than 45 years of age and they
ranked third after heart diseases and rheumatism in those

aged between 45 and 64 years2.
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Through the spine, weightbearingcompressiveforces
are largely supported by one set of articulations - the
intervertebral discs. Its main function is mainly to
resist and absorb the vertical compressive forces in
addition to allowing sufficient movement for
articulation. The disc has a central gel like body - the
nucleus pulposus made up of soft elastic tissue
surrounded by a ring of concentric series of fibrous
lamellae-the annulus fibrosus3. The nucleus pulposus of
the intervertebral discs are very rich in proteoglycens
which are large complex molecules consisting of chains of
sulphated glycosamino glycan polYmers, namely,
chondroitin sulphate and keratin sulphate attached to a
c~ntral protein core'..

The nucleus pulposus of the intervertebral discs has
a high water content which decrease with age and this
loss is associated with degenerative change in the
central portion of the disc. The dehydration of the
nucleus pulposus seems to indicate that changes in the
proteoglycans play a major role in disc degeneration.
Ageing also reduces the capacity.of the chondrocytes to
synthesize proteoglycanss. There is also production of
degradative enzYmes like proteoglycanases and cathepsin
causing decrease in overall size of the proteoglycans
resulting in disc degeneration.

It is now widely recognised that reactions
associatedwith ageingare relatedto free radicals? The
intervertebral disc of the vertebral column is
susceptibleto this sort of free radical or radiolytic
damage. Many organic systems would have undergone
del~terious free radical chain reaction if not for
antioxidants.

The antioxidant role of tocopherol or Vitamin E was
discovered in 1936(S). vitamin E, vitamin A or A and E
both have been tried in cervical spondylosis towards
finding out a systematic remedy and for that matter the
present study was designed and conducted.
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~iATERIALS ~YD METHODS

The patients were first diagnosed by prominent
orthopaedic surgeons of Dhaka city and referred to the
Institute of Nutrition and Food Science. By using
predetermined criteria we considered thirty two patients
for inclusion in our study.

The criteria were:-

(1) Subjects were between forty to seventy years

(2) Subjects were of both sexes

(3) Subjects had the following salient featu~es

(a) Morning stiffness of the affected joints
on getting up after nighr rest.

(b) Pain of dull aching quality at posterior
neck region and or lower lumber region.

(c) Radiation of pain.

(4) Subjects had no other complications

(5) Subjects had radiological evidences of
spondylosis

(6) Conventional treatment had no effect on
their symptoms.

An informed consent explaining the purpose of the
study was taken from each study subject. Then a general
and physical examination was done and 5ml blood was
aseptically collected from the subjects for vitamin A and
E assay.

To test the efficacy of the experimental drugs
(Vitamin A and E), twelve of the thirty two were given a
single blind trial. The patients were unaware of the fact
that the experimental drugs were Vitamins A and E. One
tablet of vitamin A contained 50,000 I.U. retinol and one
tablet of vitamin. E contained 100 mg tocopherol. The
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subjects were divided into three groups. One group was
supplied with both Vitamins A and E. One group was given
only vitamin A and the third group received only Vitamin
E. The subjects were asked to take one tablet daily for
three weeks.They were examined again after the third
week.

A preliminary analysis indicated that Vitamin E was
found to play a role in relieving the symptoms of
spondylosis.

Next double blind study was designed. The
experimental drugs were prepared in the same size, shape
and colour by pharmacists. The samples were divided into
three groups ( 1,2 and 3) and their codes were kept
strictly confidential with the pharmacists. Each group of
sample contained twenty one tablets. The remaining twenty
patients participated in the double blind study but
neither they nor the investigators were aware of the type
of drug being given. Using a random number table, the
investigators gave sample No. 1 to six subjects, sample
No. 2 to six and the remaining eight subjects received
sample No.3. The drug therapy continued for three weeks
and the patients were requested to corne back after, the
third week for assessment of their condition and assay of
vitamin A and E levels in the blood(9).

High pressure liquid chromatography was used to
determine serum levels of vitamin A (total retinol) and
Vitamin E (tocopherol). The instrumentation (pye Unicorn
of Model 2040) consisted of M-45 pump UK injector, a 5 cm
guard column, 15rnX4.5nm analytic column and a 440 UV
absorbance detection. The latter was fitted with a 292rnrn
filter for vitamin E' ~ssay. Coefficients of variations
for concurrently analyzed standard specimens (n=10) were
4.6% and 2.2% for retinol and tocopherol respectively.

Two sample tests were used to compare blood levels
of vitamin A and vitamin E before and after intake of
experimental drugs among the subjects.
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RESULTS

Table No. 1 shows the clinical presentation of all
the thirty two patients. Thirty of them (93.75%) had neck
pain, in addition eleven had low back pain also. There
was restricted spinal movement in seventeen (53.21%)
patients and radiation of pain to other areas in twenty
six (81.25%) patients. Two patients (6.25%) had tremor of
the hands and there was thenar and hypothenar muscle
wasting in four (12.25%) patients.In Table-II is shown
that twenty three patients had symptoms for less than a
year to a year. Five patients had symptoms for more than
a year upto 2 years and 4 patients (1~.50%) had symptoms
for more than 2 years.

Table No. III shows that the mean serum vitamin E
and A level before intake of the drugs were 3.20~0.09
umol/L and o.70~0.39 umol/L respectively. After the
single blind trial, the mean serum vitamin E level rose
to 13.93~6.29 umol/L (P<0.001) and the average serum
Vitamin A level rose to 0.95~0.60 umol/L (P<0.5).

The results in Table No. IV shows the average serum
Vitamin E level (umol/L) in the patients before and after
intake of the drugs in the double blind trial. In
patients who took sample No. I containing Vitamin A the
mean serum vitamin E level remained the same (10.14
umol/L~4.60). Before intake of sample No.2 (containing
both Vitamin A+E) the average serum vitamin E level of
the patients was 4.06 umol/L (~1.97) and after intake it
rose significantly to 17.14 umol/L (~6.81) (P<0.001). The
average serum vitamin E level before intake of sample No.
3 (containing Vitamin E) was 5.80 umol/L (~3.23). After
intake it was 20.43 umol/L (~11.53) (P<0.001).

Table No.-V shows the average serum Vitamin A level
in the patients in the double blind trial. Before intake
of sample No. 1 (containing Vitamin A) the mean serum
vitamin A level of the patients was 0.87 (~0.28) umol/L
and after intake it rose to 1.67 (~0.60) umol/L (P<0.01).
The average serum vitamin A level before intake of sample
No.2 (containing both vitamins A+E was 1.14 (+0.35)
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umol/L. After intake it was 4.61 (~7.16)umol/L (P<0.30).
In patients who took sample No.3 (containing vitamin E)
the mean serum vitamin A level remained the same.

The intensity of pain in the patients in the double
blind trial who took sample No. 1 is shown in Table No.
VI. The intensity of pain ranged from mild to severe in
6 patients before intake. After intake the intensity of
pain remained the same in 4 patients, in 1 patient it
rose from mild to moderate and in another it rose to
moderate to severe intensity.

Table-VII represents the intensity of pain in the
patients taking sample No.2. Before intake the intensity
of pain ranged from moderate to severe. After intake
there was complete relief of pain in all the patients.

In Table No.-VIII is shown that the intensity of
pain in the patients before intake of sample No. 3 was
from moderate to severe. After intake there was complete
relief of pain in all the patients.

Table-I: Clinical pr6s~ntation 6f the patients (n=32)

Clinical features percentagenumber of
l'ai:ie:1ts

1. Neck Pain
2. Low Back Pain
3. Restricted Movement
4. Radiation of Pain
~~ ~1".e.\.\\Q"L

~.~ "\\\lSCl.e 'Wast1.ng

30
11
17
26
2
4

93.75
34.37
53.12
81.25
6.25

12.25
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Table-V: Average Serum vitamin A level (umol/L) in
patients before and after intake of samples in
double blind study

Table-VI: Intensity of pain in patients before and after
intake of sample No. 1 (n=6) (Containing
Vitamin A)
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Samples Before Intalte After Intake
t4ean (.:tSD) Mean (+SD)

Sample No. 1 9.87(+0.28) 1.67(.:t 0.60)
(Vitamin A)

Sample No. 2 1.14 (.:to.35) 4.61(.:t 7.16)
(Vitamin A & E)

Sample No. 3 1. 40 (.:to. 43) 1.40(+ 0.51)
(Vitamin E)

No. Before Intake After Intake-
1. ++ ++.
2. + ++
3. ++ ++
4. ++ ++
5. +++ +++
6. ++ +++
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Table-VII: Int.en~it.y of pain in pat.ient.s before and aft.er
int.ake of sample No. 2 (n=6) (Cont.aining
vit.amin A & E)
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No. Before Int.ake Aft.er Int.ake

1. +++ Complete elief

2. ++ Complete relief

3. ++ Complete relief

4. +++ Complete relief

5. ++ Complete relief

6. ++ Complete relief
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Table-VIII: Intensity of pain in patients before and
after intake of sample No. 3 (Containing
vitamin E)

Explanatory Note: Intensity of pain is denoted by
positive or negative sign

+
++
+++

= mild pain
= moderate pain
= severe pain

DISCUSSION

Our study revealed (Table-I) that the patients were
suffering from lumber disc degeneration in addition to
cervical disc degeneration. It might be that due to more
use of the neck (noding, talking) and the back (sitting,
walking) that these joints are most affected.

Restricted range of movement (Table-I) may be due to
osteoarthritic change(10)in the joints. Radiation of pain
occurring in the shoulder or upper arm of fingers might
b~'due to compression of a nerve root sUP1?lyingthat
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No. Before Intake After Intake-
1. ++ Complete relief

2. +++ Complete relief

3. ++ Complete relief

4. ++ Complete relief

5. ++ Complete relief

6. ++ Complete relief

7. ++ Complete relief

8. +++ Complete relief
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specific dermatome by cervical disc protusion or forminal
encroachment by osteophytes.

At the time of the study about 3/4th of the patients
were suffering for nearly a year (Table-II) and the rest
more than that. Since it is a chronic disease of
insidious onset it could be the sllfferings were not that
marked. It would also be that the patients attended a
physician only during the acu.te ~hase, chen they started
getting irregular medir.al atte~tion.

In the single blind st.udy which waf) be-gun w tb
twelve patients to test the efficacy of vitamins E and A
i~ was observed that the mean serum vitamin E (Table-Ill)
before intake cf the drugs was much lower (3. v..!:l .09
umol/L) than the normal value of 11.61 "':0 44 umol/, '1.
Since even a very low plasma tocopherol level ~or a lon~
time ehow very little deficiency symptoms as was pr'oved
by the Elgin projects12 the patients were able to leRd ~
more or less normal life. The rise .of serum vitamin E

level after intake of 100 mg. tocopherC"lI was highly
significant (P<O.OOl). However the average s~rum vitam~n
A level (O.70~0.04 umol/L) oi these patients were within
the normal level of 0.53 to 2 umol/L11. After lntake at
50,000 IU of vitamin A daily the mean serum vitamin A
level rose to 0.95~0.06 (Table-III). The rise however was
not statisticallysignificant (P<0.5). The reason for
this low rise is not clear but low level of retinol
binding protein could be responsiblefor this.

After the efficacy of the drugs was seen in the
Si.l1gleblind study a raIldomised doubl~ blind study was
ca-'ried out with twenty patients.

Patients teking sample No. 1 containing vitamin A
only had no relief (Table-VI) from pain what so ever in-
spite of having a significant increase (P<O.Ol) in the
average serum vitamin A level (Table No. V). In fact
there was an increase in the intensity of pain in two
patients of this group (Table-VI). On the other hand the
mean serum vitamin E lev~l remained unchanged (Table-IV).

Both the mean serum vitamin E (Table IV) and vitamin
A (Table-V) rose significantly (P<O.QO) and P<0.3
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resp~ctively) in patients ,taking Sample No.2 80ntaining
~oi:h vitamlns A and E. All patients receiving this sample
Vvere comple.tely relieved of their pain regardless of
wheth8r they :'_admoderate 9r severe pain before the study
(Table-VII).

~n patients who received Sample No. 3 containing
Vitamin E only, the average serum vitamin E (Table-IV)
rose significantly (P<O.~Ol) with obviously no change in
Vitamin A level (Table-I). All eight patients receiving
the drug were completely relieved of their pain (Table-
VIII).

F~0m the results and the foregoing discussion, it
thus appears t.hathi: patients s1.lfferingfrom spondylosis
had serum Vitamin E level below normal and the patients
in whom the oerum vitamin E rose up to ~he normal value
aft.erth:ee weeks of vitaminE intaketherewas relief of
pain. Pathologically it was seen that degeneration that
occurs in oponuylosis may be due to free radical damage
of tre proteoglycans of the intervertebral discs. Since
the serum Vitamin E level of these patients were low they
suffered from the degenerative effects due to lack of
anti0xidants. When the serum Vitamin E level rose back to
within the normClI level, '...heywere relieved of pain
be~ause Vitamin E prevented further degeneT-ation.

The present study given a clear indicacion that
Vitamin E had a remedial action against spondylosis.

REFERENCES

1. Krupp & Chatton. Current ~edical Diagnosis &
Treatment. 28th End. Lange Medical Publica~ion.
1989; 521, 661, 1091.

2. Garrett JT. Ahmed I.The Indue":rial back problem,
role ot the industrial hygienist and ergonomics.
Am Ind Hyg Asso J. 1977;38:560-2.

3. Kithara J. Histochemical study of an
intervertebral disc. Nippon Seikogekegakhai
Zasshi. 1979;55:817-30.

58



Vol. XVIII No. 1 Vit A & E in Spondylosis-Mahmud et al.

4. Naylor A. The biophysical & biochemical aspects
of intervertebral disc herniation ~ degeneration
Ann Roy ColI Surge 1qn?: 31: 91-94.

5. Vernon Roberts B. Pathology of degenerative
spondylosis in the lumber spine and back pain
ed. MB Jayson 1976 Sector Publishing Ltd. 55.

6. .Murayame K. Blochemical studies in the age
relat~d variation of the human intervertebral
disc. J. Jap Orthop Assoc. 1972;46:81-104.

7. Lungberg WO eds 1981. Autoxidc:nts & .tUltioxid.:lnts
Vol. I. Inter-science. New York.

8. Olcott HS & Emerson. AntioxidantPropertiesof
the tocopherols. J Am ChernSoc. 1937; 59:1008.

9. Bieri JG,Tolliver TJ,Catignani GZ. Simultaneous
determination oi tocopherol & retinol in plasma
or red cells by ~PLC. Am J Clin Nutr. 1973;39:
2143-2149.

10. Stee IRGD, T<;>rrieJH. Principles & procedures of
sta-t;.isti(:."Mcgraw Hill Book Co Inc. Ny. ~960.

11. John Ma~leod, Christopher Edwards, Ian Bauchier.
Davidson's Principle and Practice of ~edicine.
15th Edn. 1987; 559-661 & Appendix.

12. Horwitt MK. Status of huma"i requirement for
Vitamin E. Am J Clin Nutr. 1974; 27: 1187.

59


