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Abstract

¢ AIM: To explore the potentially beneficial clinical effects
of traditional Chinese medicine ( TCM ) combined with
photocoagulation for diabetic retinopathy(DR).

« METHODS: Chinese patients with DR were divided into
two groups. A joint treatment group received both the
TCM ziyinliangxuesanyutang and photocoagulation, while
a control group received only photocoagulation laser
treatment. Visual acuity tests, visual field retinal
sensitivity tests, and fundus fluorescein angiography (to
measure neovascular regression) were performed. Vision
was compared between the two groups 1 month, 6, and
12 months after treatment.

¢ RESULTS: Twelve months after treatment, the recovery
of visual acuity (62.3% vs 43.1%, P=0.037) and retinal
sensitivity [17.0 £ 3.7 decibels (dB) vs 14.9 £3.7dB, P=
0.002 ] as well as neovascular regression (67. 2% vs
48.3% , P=0.036) in the joint treatment group were all
significantly greater than that of the control group.

e CONCLUSION: Compared with laser treatment alone,
the joint application of TCM and photocoagulation is
shown to be more effective than DR treatment method.
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INTRODUCTION
D iabetic retinopathy ( DR) is one of the serious

*/. In American adults aged

complications of diabetes'’
40 years and older were known to have DM, the prevalence of
retinopathy was 40.3% '. While in Asian developing countries,
the prevalence of DR was 17. 6% in India'", 23. 5% in
Qatar” and 27.9% in China'®.
9. 1 million rural adults over 30 years old suffering from DR in

China'™.

Laser photocoagulation surgery is currently the main treatment

It is estimated that about

for DR. However, photocoagulation cannot be used to treat
macular regions, and there are some DR patients who are not
sensitive to photocoagulation'®- to reduce the effectiveness.
Recently studies have shown that treatment with traditional
Chinese medicines ( TCM) can suppress the progression of
DR in rats'’ .
longitudinal clinical trial to investigate the joint effect of TCM

However, there is a dearth of well-designed

and laser photocoagulation on the treatment of DR. Compared
to DR

outcomes of joint DR treatment were examined longitudinally

treatment with photocoagulation alone, clinical
to evaluate a potentially more effective therapeutic alternative
for DR.

MATERIALS AND METHODS

Subjects Patients meeting the following criteria were
enrolled in the study: (1) Patients diagnosed with diabetic by
an endocrinologist, with stable diabetes and a fasting blood
glucose maintained under 7. Ommol/L after treatment; (2)
Diagnosed with DR stage IV by fundus fluorescein angiography
(FFA); (3) No history of serious hypertension, kidney
disease, ocular trauma, vitreous and retinal diseases, or
intraocular surgery; (4) Provided informed consent for this
study. All DR participants were collected in the 1™ Hospital of
Shijiazhuang from January 2007 to January 2008. 64 cases
119 DR eyes were randomly classified into two groups: a joint

treatment group, which received the joint TCM-photocoagulation

treatment, and a control group, which received only
photocoagulation.
Methods All patients from the two groups received the same

course of laser treatment from the same clinical doctor. Each
eye received photocoagulation once a week for four consecutive
weeks. Photocoagulation laser surgery was performed with
argon green (514nm) and krypton yellow (568nm) lasers.
Laser spot size was between 200 and 500pm, and exposure
time was between 0. 1 and 0. 3 seconds. Laser output was

adjusted between 150 and 300mW to create a gray-white
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Table 1 Comparison of visual acuity at different therapeutic time points

Duration of DR Joint treatment group (n=61)

Control group (n =58)

X P

treatment Effective( % ) Ineffective(% )  Effective(% ) Ineffective( % )

1 month 20(32.8) 41(67.2) 19(32.8) 39(67.2) 0.00 0.997
6 months 28(45.9) 33(54.1) 23(39.7) 35(60.3) 0.47 0.491
12 months 38(62.3)" 23(37.7) 25(43.1) 33(56.9) 4.40 0.037

*P <0.05 vsl month among joint treatment group.

retinal burn. Another clinical doctor specialized in TCM
formulated the TCM ziyinlidngxuesinyutang specifically for
this study. Ziyinliangxueésinyitang was composed of 15g
Rehmannia root (shéngdihudng), 10g figwort root (xudnshén),
10g tree peony root bark ( mudanpi ), 10g fragrant
solomonseal ( ylizhti), 10g wind weed root ( zhimii), 10g
Baikal skullcap root ( hudngqin ), 30g cogon grass root
( baimaogén ), 12¢ Indian madder root ( giancio ), 10g
sophora flower (‘huaihua), 15g chrysanthemum ( jihud ),
12¢g Atractylis ovata root (baishi) , 12g yam (shényawo) , 10g
orange peel ( chénpi), and 10g balloon flower ( jiégéng).
Patients in the joint treatment group were individually
prepared the TCM by simmering ingredients in hot water and
they consumed the formulation at the beginning of the first day
of photocoagulation treatment twice daily for twelve months.
All participants’ fasting blood glucose levels were maintained
below 7. Ommol/L during the course of the experiment ( for
twelve months starting from the date of the first photoco-
agulation procedure) by endocrine therapy as needed -
Each participant’s visual acuity, visual field, retinal sensitivity
and neurovascular regression were measured before and 1
month, 6 and 12 months after the first photocoagulation
procedure to quantify the extent of vision loss and recovery.
Vision was measured according to the following criteria: (1)
For visual acuity, an increase of at least two lines over pre-
surgery level on a visual acuity test chart was defined as
effective treatment. The result of treatment in a vision increase
of less than two lines was deemed ineffective. ( 2)
Participants’ retinal sensitivity values were quantified by
campimeter ( Switzerland, OctopuslO1 ) through a standard
protocol assessing sensitivity within a 30-degree visual field.
(3) Each patients received FFA to measure neovascular
regression. Photoshop 7.0 was used to crop the neovascularization
and macular edema in each angiogram, and a ultrasound B
picture-capturing workstation was used to calculate the
cropped image area. Effective therapy was defined as
treatment decreasing the neovascularized area by more than
20% compared with the pre-surgery neovascularization.
Treatment was deemed ineffective if it decreased the area less
than 20% compared with pre-surgery neovascularization.
Statistical Analysis  Continuous data were described as
mean * standard deviation and were analyzed by independent
t-tests. Category data were described by rate and proportion
and were analyzed by Chi-square tests (x° tests). P <0.05
was considered statistically significant. All data were analyzed
by SPSS 11.0 statistical software.
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Table 2 Comparison of average retinal sensitivity at different

therapeutic time points (x £5s,dB)
Duration of DR Joint treatment  Control group p
treatment group(n =61) (n=58)
1 month 18.3 £4.4 19.3£3.5 1.45 0.150
6 months 17.7 £3.6 15.9£4.1"> 2.46 0.015
12 months 17.0£3.7 14.9+3.7"  3.17 0.002

"P <0.01 vsl month among control group.

RESULTS
Baseline Characteristics of DR To avoid selection bias,
baseline characteristics of patients in the two groups were
compared before DR treatment. 33 participants 61 DR eyes
were in joint treatment group, including 18 males 32 DR eyes
and 15 females 29 DR eyes. The control group had 31 patients
58 DR eyes, including 16 males 31 DR eyes and 15 females
27 DR eyes. The male-to-female ratios (x*> =0.055, P =
0.814) , average age (60.1 = 18.3 years vs63.8 +20.1
years,P =0.444) , average DR duration (4.8 +4.2 years vs
12.5+7.2 years, P =0.121), and average retinal sensitivity
(23.2+4.4 dB vs22.3 +4.3dB, P =0.265) were all not
statistically differenct between the two groups.
Visual Acuity  The frequency of effective visual acuity
treatment were not statistically differenct between the two
groups 1 month (32.8% vs32.8% ) or 6 months (45.9%
v$39.7% ) after treatment (y° tests, each P >0.05). However,
12 months after treatment, the effective rate of visual acuity
treatment in joint treatment group were significantly higher than
that of control group (62.3% vs43.1% , P <0.05, Table 1).
In joint treatment group, there was no statistical significance
in visual acuity 6 months after treatment, compared to 1
month (y* = 2. 198, P = 0. 138). After 12 months of
treatment, however, joint treatment patients had experienced
a statistically significant increase (x* =10.649,P =0.001)
in visual acuity. Among control group patients, measurements
of visual acuity at 6 months (y* =0.597,P =0.440) and 12
months (}* = 1. 318, P = 0. 251 ) showed no statistically
significant increase compared with 1 month after treatment.
Visual Field After 1 month of DR treatment, the average
retinal sensitivity of participants in two groups (18.3 +4.4 dB
vs19.3 £3.5 dB) were not statistically different (independent
t-tests, P >0.05). But after 6 months (17.7 £3.6 dB vs15.9 =
4.1 dB) and 12 months (17.0 £3.7 dB wvsl4.9 +3.7 dB)
of DR treatment, the average retinal sensitivity values were
significantly higher among the joint treatment group than that of
control group (each P <0.05, Table 2).
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Table 3 Comparison of neovascular regression at different therapeutic time points

Duration of DR Joint treatment group (n=61)

Control group (n =58)

X P

treatment Effective( % ) Ineffective(% )  Effective(% ) Ineffective( % )

1 month 29(47.5) 32(52.5) 24(41.4) 34(58.6) 0.457  0.499
6 months 36(59.0) 25(41.0) 26(44.8) 32(55.2) 2.399  0.121
12 months 41(67.2)* 20(32.8) 28(48.3) 30(51.7) 4.376  0.036

*P <0.05 vsl month among joint treatment group.

In joint treatment group , visual fields after 1 month was not
different from that of 6 months (¢ =0.806,P =0.422) or 12
months (¢=1.701, P=0.091) . However, the control group
retinal sensitivity values continually decreased: compared with 1
month after treatment, sensitivity values at 6 months (¢ =
4.781,P <0.01) and 12 months (¢ =6.637,P <0.01) both had
statistically significance differences.

Neovascular Regression Afier 1 month, 6 and 12 months of
DR treatment, the effective rate of neovascular regression was
47.5% ,59.0% and 67.2% , respectively, among the joint
treatment group. In control group, the effective rate of
neovascular regression was 41. 4% ,44. 8% and 48. 3% ,
respectively. The effective rates of neovascular regression after
1 month and 6 months were not statistically different between
the two groups (x° tests, each P >0.05). However, after 12
months treatment, the effective rate of neovascular regression
was significantly higher among joint treatment group patients
than that of among control group patients (P <0.05).
Among joint treatment group patients, the effective rate of
neovascular regression after 1 month was not significantly
increased compared with 6 months (y* =1.614,P =0.204) ,
but after 12 months of treatment the rate did significantly
increase (y° = 4. 826, P = 0. 028 ). For control group
patients, the effective rate of neovascular regression was not
statistically different after 6 months (y* =0.141,P =0.708) or
12 months (x* =0.558,P =0.455) compared with 1 month,
Table 3.

DISCUSSION

In this study, visual acuity and neovascularization continued
to improve over pre-procedure levels in both treatment groups
1 month, 6 and 12 months after photocoagulation treatment.
This confirmed photocoagulation treatment had the positive
therapeutic effect for DR'® .

Visual field and retinal sensitivity values had significantly
decreased between 1 month and 12 months after treatment in
the photocoagulation-alone treatment group, while sensitivity
values in the joint treatment group experienced no significant
change at the same time. The control group result showed that
the treatment of simple photocoagulation did not prevent a
deterioration of visual field. By comparison, the TCM which
was taken by joint treatment group patients diminished
neovascularization, reversing the effects of macular edema and
more effectively protecting against visual field loss™™".
Properties of ingredients in the TCM administered to joint

treatment patients may explain its benefits for DR treatment.

Cogon grass oot can shorten clotting time'” . Baikal skullcap
root can inhibit aldose reductase, which has been shown to

contribute to macular and retinal edema'”’.

The sophora
flower, chrysanthemum flower, and tree peony root bark can
all reduce capillary permeability and brittleness, maintain
normal capillary resistance, resist allergic and inflammatory
edema, and limit the occurrence of macular and retinal

11,127

edema’ . Glycosides in orange peels can reduce capillary

permeability, prevent microvascular bleeding, enhance
fibrinolysis, and reduce thrombus formation'"’. Finally,
figwort root, Atractylis ovata root, wind weed root, yam, and
balloon flower all possess hypoglycemic effects useful for
managing diabetes!” .

In summary, compared with the use of photocoagulation alone
to treat stage IV DR, the joint use of photocoagulation and
traditional Chinese medicine can more effectively improve and
protect participants’ vision. Further investigation into the TCM
ziyinlidngxuesinyitang or its individual ingredients may reveal
useful therapies for preventing vision loss or combating
neovascularization and thus may ease macular edema in
diseases like DR. Provided that the benefits shown in this
study support wider use of the joint treatment strategy for DR
patients.

REFERENCES

1 Porta M, Allione A. Current approaches and perspectives in the
medical treatment of diabetic retinopathy. Pharmacol Ther 2004 ;103
167-177

2 Neubauer AS, Ulbig MW. Laser treatment in diabetic retinopathy.
Ophthalmologica 2007 ;221 :95-102

3 Kempen JH, O’Colmain BJ, Leske MC, Haffner SM, Klein R, Moss
SE, Taylor HR, Hamman RF. The prevalence of diabetic retinopathy
among adults in the United States. Arch Ophthalmol 2004 ;122 (4 ) .
552-563

4 Rema M, Premkumar S, Anitha B, Deepa R, Pradeepa R, Mohan V.
Prevalence of diabetic retinopathy in urban India: the Chennai urban
rural epidemiology study (CURES) Eye Study, I. TOVS 2005;46(7) :
2328-2333

5 Elshafei M, Gamra H, Khandekar R, Al Hashimi M, Pai A, Ahmed
MF. Prevalence and determinants of diabetic retinopathy among persons
>/ = 40 years of age with diabetes in Qatar: a community-based
survey. EurJ Ophthalmol 2011;21(1) :39-47

6 Xie XW, Xu L, Wang YX, Jonas JB. Prevalence and associated
factors of diabetic retinopathy. The Beijing Eye Study 2006. Graefes Arch
Clin Exp Ophthalmol 2008 ;246 :1519-1526

7 Wang FH, Liang YB, Zhang F, Wang JJ, Wei WB, Tao QS, Sun LP,
Friedman DS, Wang NL, Wong TY. Prevalence of diabetic retinopathy
in rural China; the handan eye study. Ophthalmology 2009116 .461-467

8 Lang GE. Laser treatment of diabetic retinopathy. Dev Ophthalmol

579



EPRIRRIRS
B81%:029-82245172 83085628

20ME4H FENHE F4H8 www. 1J0.en
EB=F5:1J0. 2000@ 163. com

2007 ;39 :48-68

9 Wang JJ, Zhang W, Lu QJ, Li W. Mingmu Jiangtang capsule of diabetic
retinal neovascularization observed inhibition. Journal of Capital University
of Medical Sciences 2005 ;26 :270-273

10 Zhang GY, Deng W, Li XY. Diabetes patients in the perioperative
period of blood glucose control standards. Chinese Journal of General
Practitioners 2003 ;2 :101-103

11 Wu BJ. Pharmacology of Chinese herbal medicine. Beijing: People’s
Health Publishing House 19833222, 227-228 , 204

12 Yu JJ, He ZX, Wang Y. Common manual ophthalmic medicine.
Xi’an: Shaanxi Science and Technology Publishing House 1991 :133-134
13 Wang XJ, Liu CS, Li ZX, Sun LP, Liu L, Liu HX. Baicalin
organizations in diabetic rats aldose reductase and retinal cell apoptosis.
Chinese Journal of Diabetes 2008 ;16 :507-508

14 Lei ZQ. Traditional Chinese medicine. Shanghai :Shanghai Science
and Technology Publishing House 2004 ;158

PR R S B R BX & H 2538 77 8 bR 7 T AR I A
I
Bice’ , i R &
BE&UH P E LA R A ROR IR 5 R SR R4 T B E
(No.0627611105)

AR AT A EY ) £ % 47, Tristan

580

(FE# 5037 . 110001 H AL T4k BH T, Hb BBk K s o —
B BEREL ;2050017 I A R ETH, AR ETE — KB ;
3110001 H L 548 VLTI, o [ B A 2 B I o — s e S s
SR )

TEH I T, 2, BRI, W+ W58 07 )« BRI
WINVEE AR R A, B, B AT B, L BF 587 10 AT .
xjjbeijing@ gmail. com

HE

B89 8 3 o AR PR o O 97 B A ok W T B R OR AL
W R 7 B9 W R IT 2,

Frik s R R 1 RO R O O 3 B A A0 I B K B I T A R
VAL W A B, DA Al A R B O A BR AL, At
WU ARZAERITE 1,6,12mo WAL A A0 EF BT 4 48 thy
T,

SR .0 R A WO KA ORI T 4 B 12mo B
MAEZ(62.3% vsA3.1%, P=0.037) , REF KL (17.0 +

3.7 wsl4.9 +3.7, P=0.002) K # 4 i % & % 1% 5
(67.2% vsA8.3% , P =0.036) ¥k T *T FE 4 2 3

S50 0 TR ot ORI B B ORI T AR RO AL IR R R
BB A FO BT EA R,
SRR : WO N BE 5 i TR O o BRI 5 RO AL IR R R



