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The Effect of 7-Ketocholesterolon the Rabbit 
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Wintersteiner and Bergstrom found that a stream of 
air passed through a colloidal solution of cholesterol re- 
sulted in the production of principally 7-ketocholesterol 
and 7-hydroxycholesterol (10). Kendall, Meyer, and 
Bevans (6) reported that single intravenous injections 
into rabbits of such oxidized solutions produced lipid 
droplets within the cells of the intima in 24 hr. Multiple 
intravenous injections led to an immediate increase of 
sudanophilic material in the intima, which roughly 
paralleled the amount of oxidized material injected. I11 

control experiments of these workers, early changes did 
not result froin the administration of unoxidized cho-
lesterol. However, if high plasma cholesterol levels were 
maintained for several weeks by repeated injections of 
either unoxidized or oxidized material, there was little 
difference in the extent or character of the lesions pro- 
duced. 

7-Ketocholesterol was prepared by us according to the 
method ~f Windaus, Lettre, and Schenk (9).  Altschul 
( I )  found that when this compound was given to rab-
bits either orally (in capsules of 0.3 g daily) or per-
cutaneously, as a solution in benzene and vegetable oil 
(approximately 0.1 g daily), i t  produced none of tho 
cellular reactions characteristic of the administration of 
pure cholesterol. ETowever, 7-ketocholesterol administered 
orally or percutaneously had a definite effect on the 
liver. Examination showed atrophy of the liver cords 
and the presence of necrotic areas, numerous giant cells, 
and an overgrowth of connective tissue and biliary 
epithelium. I n  two instances, this organ sho~ved a char 
acteristic "hobnail " surface. 

Thus the pathological changes brought about with 
7-ketocholesterol did not parallel those found by Kendall 
et al., using colloidal solutions of cholesterol oxidized ac-
cording to Wintersteiner and Bergstrom, and therefore 
presumed to contain chiefly 7-ketocholesterol and 7-hy-
droxycholesterol. This difference in pathological findings 
suggested that the effect of administering a mixture of a 
and (jepimers of 7-hydroxycholesterol should be studied, 
and this is a t  present under investigation. Also of pos- 
sible significance is the observation that, under optimum 
conditions for oxidation, these colloidal solutions con-
tained about 20% unchanged cholesterol (10). 

Collier and Cox have found that percutaneous adminis- 
tration of approximately 0.1 g of 7-ketocholesterol daily 
for 64 days resulted in a greatly increased sterol concen- 
tration (calculated as  cholesterol) in the plasma, as 
detected by a modification of the Tshugaev reaction (8). 
However, examination of plasma from an animal which 
received orally 0.3 g of 7-ketocholesterol daily for 40 
days showed a comparatively normal sterol level. The 
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plasma of both animals contained only a trace of 7-keto- 
cholesterol, when determined by the micromethod of these 
workers (8). The possibility that liver selectively re-
duces 7-ketocholesterol to cholesterol, or to a sterol 
giving a color reaction similar to that of cholesterol when 
determined by the zinc chloride-acetyl chloride reagent, 
is now being examined. Of interest in this investigation 
is the observation that the epimeric 7-hydroxycholesterols, 
which can be prepared by the selective reduction of the 
keto group in 7-ketocholesterol ( 9 ) ,  have been isolated 
from ox liver in recent years ( 3 ,  4, 7) .  However, i t  is 
not known whether these hydroxycholesterols are true 
intermediates in sterol metabolism, or only autoxidatioii 
products of cholesterol, perhaps formed during the 
process of extr:iction (5, 11) .  
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Survey of Chinese Drugs for Presence of 
Antibacterial Substances1 

H. Zanyin Gaw and H. P. WangY 

Biological Laboratory, National Wuhan University, 
Wuchang, Hupeh, China 

I n  view of recent studies on the production of anti-
biotic substances by higher plants (1-6), it seems inter- 
esting to make a survey of drugs commonly used in the 
practice of Chinese medicine for the presence of anti-
bacterial substances. The so-called Chinese drugs are 
actually roots, stems, seeds, leaves, or dowers of various 
higher plants in a very dehydrated state (prepared by 
special methods). This paper reports the results of such 
a survey. 

To 10-20 g of a drug cut in small pieces, 150 ml of 
distilled water was added, and the mixture was then 
boiled slowly for 2-3 hr or longer to a final volume of 
about 25 ml. (This is the customary way of preparing 
Chinese medicine, except that ordinary tap water is used 
instead of distilled water.) After preliminary filtering, 
the filtrate, which is really a concentrated water extract 

1 This work was carried out in 1'345 before departure of the 
authors for the United States. Since the return of the senior 
author to China in 1947, some of the experiments were re- 
peated and extended. 

a Present address : Department of Zoology, Mt. Holyolce 
College, South ITadley, Massachusetts. 
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TAIILE 1 

ANTIBAPTERIALAPTIOS O F  CHINESE 1)1IU6S* 

Name of drug Identified scientific name Staph' 1.coli 
aureus 

Ma Huang Bplzedra sinica Stapf. (stem) 0 0 
h l a  Ton Ling Aristolochia debilis S. e t  Z. 

(fruit) 	 0 0 
Si Sin A sarunb sieboldil: hliq. (root i 0 0 
T a  Hoang IZlreum palmatum I,. (or  R. 

oficinale Baillon) (root) %-:it I 
E'eh Tou Ullg Anemone chinensis Bnnge 

(root) 	 0 0 
I:( 11 11 ,(:uZ~i.s 11s 1../IC~I.<!I/I.(I,I~, 

(leaf and frui t )  0 8 10 
1Iuang Lien Coptis chinensis Branch 

(stem and root) 1i-2U 0 
Lien Clriao Forsythia suspensa Vahl. 

( f rui t )  0 0 
S/r!jelznos panicula Champ. 

(stem) 0 0 
Chang Snn Dichroa febrifuga Lour. 

(root and leaf)  0 t 
hr.,lthrina sp. (Ir:ir.h) ::I I 1  

I ; I ICO~II ; I~S  Oii!sl). I I / I I L O ~ ~ ( ~ . Y  
(bark) 0 0 

Bupleururn jalcalum I,. 
(l.OOt, SIPlIl ,  I1 l(3?l t 0I 1 ) 

Sophora jlavescens Ait. (vttr. 
Galegoides Hcmsl.) (root) 0 0 

Kcli Ken Pueraria Thunberginnn 
Bcnth. (root) 0 0 

Tsno Chiell Chich Oleditsckia sinensis 
Lam. (stem) 0 t 

Huang Peh Phellodendron chdrbeuse 
Schneid. (bark) 0 t 

Alelia Axedarach L. 
(frui t )  t 0 

I1ol:,g~:Za sil)h.ic,~ 1.. 
(root and leaf) 0 t 

'pa Chili Euphorbia pekinensis 
Rupr. (root) o 0 

l'il Tou Groton Tigliurn L. (seed) 0 0 
'1';r 'ung Tzu ? 0 0 
Shih Chun Tzll Quisqualis indica L. ( frui t )  0 0 
Peh Chih Angelica sp. (root) 0 0 
Fang Fung Siler divnricatum 13. c t  H. 

(root) 0 0 
She Chunng TzU Selinum Mon.rbieri L. (sccd) 0. 0 
Shan Shu YU Cornus o.@cin*rlis S. c t  Z .  

(frui t )  18--24 0 
Shih Nan El~odod(~~rflr.~,rr Sw+*cli11dio?1111 

(leaf) I 0 
Chni Tsao 1 , ~ / 1 1 1 ~ . s ~ 1 1 ~ ~ ~ 1 1 1 ~ 1 t 1 1 1  I..o f l i f . i ~ ~ f ~ / c  

(root) 0 0 
.Ventha crrvmsin I,. 

(stem and leaf) 0 0 
'ri Kuh Pi Lyciurn clbinense Mill. 

(barlr and root) 0 0 
ILehrnnnnia ylutinosa I~ilrosr.11 

(root) 0 0 
I'lantago major I,. 

(stcm and lcaf) 0 0 
Tsien Tsao Rubia cordifolia I,. (root) 10-14 0 
.Ien Tiing Teng Lonicern jnpondca Thunl). 

(vine) 	 0 0 
I'z:,l;!(;011~,r1 g r~~l l f~~/ / l l r l l~ l l  l M S .  

(root) 0 0 
Atractylis ooata Tllnrib. 

(root) i- + 
1Ci1:in Tung Tussilago Par ja ra  1,. 

(flower) 0 0 
Pi1 I<ung Ing Tarmacum monyolicurn H;tn11.- 

Maes (11b;i f. strln, and root) O 0 
-

Niu Pang Arctiuw~ Lappa L. (seed) 0 0 
Chi IIsneh Teng l'ripter!!,,i~f?~~11~iZ.fordiitfool<. 

f. (vine) 12-16 0 

('heh Sish Alisma plantn$~o L. (root) 0 0 

I'an Hsin I'incllia tcrnuta Ilreit. (root ) 0 0 

I'1.11 P u  Sten~onasessilifolia Miq. (or 

S. japo"nica Miq.) (root ) 0 10-12 
('hih 	 Mot1 Snemarrlzena asylrodcloidcs 


liunge (root) i- 0 


* I = I i v y  + = VPI.? slight inl~ibil ioli 

Numerals indimte size of inhibition zone in rnm 


of thc drug. was made bacteria-free by passing through 
a Mandler diatoinaceous filter candle a t  8-lb pressure, 
and the11 was tested against Staph,?ylococcus aurcus and 
Escherichia coZi. (Both cultures were supplied by the 
Department of Racteriology, School of Medicine, Na-
tional Central TJniversity.) No attcrr~pt was made to  
ma.ke any of the assa.ys quantitative. The test pla.tes 
were prepared a.s follows: bacterial cultures were grown 
for 24 hr in nutrient broth and I-ml portions of these 
suspensions were plated in 1.5% nutrient agar. Porce-
lain Peni-cylinders were affixed to the surface of these 
plates immediately after hardening of the agar and filled 
with the drug extract to be tested. The plates were in- 
cubated at  37" C for 18-24 hr. The diameters of the 
inhibition zones were measured and recorded in miit. 
Results of the test are given in the table. 

From Table 1 i t  can be seen that six of the drugs, 
namely: Ta Hua.ng (.Rheum pnlmatum L. or R. oflicinalr 
Eaillon) , Huang Lien (Coptis chinensis Franch), Hai 
Tung Pi (Erythriua sp.), Sha.n Shu Yu (Cornus offici- 
nalis 8. et Z . ) ,  Tsien Tsao (Rubia cordifolia L. and Chi 
Hsueh Teng (Triptcrygium Wilfordii  Hook. f.) showed 
various degrees of a.ntibacteria1 activity for Staphylococ-
cus avrcus, while two others; Mao Ken (lianunculus pen 
sylvanicus L.) and Peh Pu  (Stemona scssilifolia Miq. 
or S. japonica Miq.) showed antibacterial activity (of 
relatively low potency) for Escherichia coli. 

The eight drugs that showed bacterial inhibition were 
tested for their effect on the respiration of the respec- 
tive bacteria and their toxicity to a.nima1 tissues. The 
effect on respiration was mea.sured by using the Warburg 
type of microrcspirorr~eter and i t  was found that none 
of the drugs hss any effecdt on bacterial respirations al- 
though bacterial multiplication was checked, indicatin~ 
that the drugs are bacteriostatic in action. The toxicity 
was tested on living lruiitan leucocytes, following the {:el)- 
era1 procedures used by the Oxford workers ( 6 ) .  Tho 
leucocytes continued to move for about 2 4  hr after the 
drng extracts were added. They arc, therrfore, nunfoxie, 
which is to be expected, as preparrd medicine is always 
administered orally in the practice of Chinese medicine. 
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